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flexibility, yet curbing any tendency of the shaft to 
twist out of line. So successfully does this new Delco 
mounting isolate vibration and hum from the base 
that the quietness of Delco motors is rapidly becom- 
ing a by-word in the electrical manufacturing indus- 
try. It is a simple matter to engineer a Delco motor 
into a good product... and the result is highly grati- 
fying to manufacturer, dealer and ultimate owner. 


ч A Delcos have 
this Vulcanized Rubber 
Cradle Mounting . 











Most motors are quiet when they leave the factory 
... but how about the second and third year of oper- 
ation? The normal quietness of Delco motors, due to 
proper balance and precision manufacture, is well 
known; and now, with the special vulcanized rubber 
cradle mounting, this quietness becomes even more 
appreciated. The rubber is vulcanized both to the 
motor ring and to the supports, allowing full rotative 


Delco Products Corporation - Dayton, Ohio 
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simple fundamentals. | a number of articles that will be of 
In his concluding article on gear timely interest because of the first ex- 
trains, James A. Hall illustrates his position of The Alliance of Art and 


Industry to be held in April in New 
York City. Some of the outstanding 
exhibits will be described and there will 
be brief items by some of the leading 
industrial engineers 


Included in the same number will be 
articles on decorative finishes, die-cast- 
ings and molded plastics. On the sub- 
ject of stresses, R. V. Baud will show 
how to design fillets containing a mini- 
mum amount of material and free from 
stress concentration. Readers inter- 
ested in electric motors will find the 
check-sheet on the selection of motors 
not only of interest but also of prac- 
tical value. 
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PAUL WOOTON 
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procedure with practical examples. 
Motors and Controls—A glance into 
the past and a look at the present gives 
a hint of the future. The article on 
motor and control applications may 
make many engineers think and per- 
haps even do more than just think. 
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A. Intimate Correspondence A 


tion to the placement service of the 
National Alliance of Art & Industry, 30 
Rockefeller Plaza, New York. This or- 
ganization keeps the records of indu 
trial artists and designers and stands 
ready to recommend those with the 
requisite experience for any particular 
job. 


More Practical 


Propuct ENGINEERING 
NEW YORK 
I would suggest that you make the 
monthly charts a little more practical, ones 
which could be used daily instead of only 
for research work. 
GORDON JAcors, 


Cincinnati, O 


OT all charts are likely to be use- 

ful to all readers. Evidently Mr. 
Jacobs has run into a series that doesnt 
fit his immediate needs. But if he will 
run back over earlier numbers of Prod- 
uct Engineering we are sure he will find 
that, on the whole, there is a fair per- 
centage of highly practical information 
in these pages. These isn’t much hand- 
book material there, because we assume 
that readers of Product Engineering 
have the handbooks they need. Finally, 
if any reader will request charts on any 
particular subject of more than local in 
terest we will do our best to get 
print them. 


and 


Catching Customers? 


Propuct ENGINEERING 
NEW YORK 

Will you be kind enough to supply us 
with the names of producers of machin 
ery to manufacture mouse traps of wire 
and wood? Also the names of large pro- 


ducers of steel wire such as is used in 
small mouse traps. 


A Manufacturer of Popcorn Produts 


ERE’S a queer one. Have the mice 
been at the warehouse? Or is tie 
plan to include a trap with every pac! 
age to be sure of catching custome 
Please pardon the levity. 


magazine as to be detrimental to the con- 

tinued popularity at present enjoyed by 
Product Engineering? 

C. M. DuNAVAN, 

Roanoke, Va. 


S Mr. Dunavan has probably 
A guessed, it isn’t so easy to balance 
a professional magazine so that appear- 
ance, field coverage, provisions for the 
reader who clips and files, authority and 
liveliness are all adequately covered. 
We promise to do our best for him and 
his fellow clippers but we may have to 
fall back on our offer to supply extra 
clippings or copies to those who want 
them when nothing else is possible. 


Another 


Propuct ENGINEERING 
NEW YORK 
Could you spare us a Page 452 and 453 
of the December 1933 Product Engineer- 
ing? I find I want to file all three articles 
covering “Photo-Elastic Analysis”—‘“Ini- 
tial Wear” and “Wire Locks and Snap 
Rings for Fastenings.” This is in connec- 
tion with copy you are sending to my home. 
Auburn Ball Bearing Company 


F. A. COLLINS, Engineer 


E add this one to illustrate how 

this matter of extra clippings is 
handled according to routine. His pages 
were mailed the same day. 


Designers 


PRODUCT ENGINEERING 
NEW YORK 

In February Product 
page 73—you have 
sieners. We are 
would be possible 


Engineering—on 
a list of free lance de- 
wondering whether it 
to furnish us with the 
addvesses of these designers. 
Fox Company, 
E. J. Murray 


F course we can furnish such ad- 
and we do, gladly But 
this looks like a good place to call atten- 


d “esses, 


¥$ atc. 
I S 
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A Clipper’s Complaint 


Propuct ENGINEERING 
NEW YORK 


As a subscriber and reader of Product 
Engineering I desire to make a suggestion 
which I believe will meet with the approval 
of a large number of subscribers. Being 
one of the type who cuts a magazine, rather 
than indexing it, I have experienced con- 
siderable trouble in securing a proper ar- 
rangement of the data so removed. 

For example, in the February issue of 
Product Engineering pages 58 and 59 con- 
tain Part II of Typical Designs of Gibs 
and Guides. I am sure that any number 
of subscribers like to file these sheets of 
typical designs in the back of their refer- 
ence sheet file. Yet in the February issue 
one of these typical design sheets contains a 
part of the article on Anti-Friction Bear- 
ing Mountings for Heavy Duty Spindles— 
II. This is an article of intense interest 
to every engineer in the machine design, 
construction or maintenance fields, and 
which most of them would probably like 
to preserve. Then the other typical design 
sheet contains part of the article on Lami- 
nated Plastics for Bearings and Spinning 
Pots. While this article probably is not 
interesting to as many as the above men- 
tioned article on bearings, it is, in view of 
the rapidly increasing use of plastics in the 


various fields, an article well worth pre- 
serving 

Now the only way these four articles 
plastics also contains part of the article 
dealing with Practical Data and Formulas 
for the Design of Worm Gears—II. 

Now the only way these four articles 


could be filed in a data book and all four 
articles preserved would be to keep the 
sheets in the same order that they are in 
the magazine. This would prohibit the 
placing of these articles in their order, fol- 
lowing previously published articles on the 
same subjects 

I have been wondering whether or not 
it would be practicable to print the typical 
design sheets on the same manner that the 
reference book sheets are printed, and also 
whether articles such as those mentioned 
above could be started on the pages bearine 
odd numbers, and the space at the end of 
the article, not used for the article proper, 
Һе filled with duscussion, comment or brief 
articles, which could 


be contained in such 


space and of which I am sure you receive 
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a large number that vou are at present 
unable to print 

Would such a lavout be practicable or 
would it add so much to the cost of the 
5 
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NEW HORIZONS 


A LOT of wise manufacturers are broadening their lines these days. . . . Normal markets 
are shrunk. Competitive conditions in their own fields are tough. To raise sales curves, 
they turn to the manufacture of additional products. 





If your company is going to expand its line, you'll naturally choose a product that 
can be made with present equipment. But there are certain to be a few parts your plant 
is not geared to produce. Do you want to invest in new equipment? Not if you can help 
it! That is where Scovill steps in.... 


This organization is equipped to make those metal parts for which you might other- 
wise have to buy equipment, to design and fabricate them—#in quantity — efficiently — 
speedily — economically! Scovill manufactures for more than 3000 companies in practically 
every line of industry. Scovill’s complete facilities, trained men, years of experience, can 
help you avoid production worries and additional overhead. 


Send for the new Scovill Mill Products Catalog. Complete, clear tables for pricing brass, bronze and 
nickel-silver wire, rod, sheet and tubing, as well as other important technical information. Every 
executive, plant superintendent, engineer and purchasing agent should have a copy. Write to the 
Scovill Manufacturing Company, 35 Mill Street, Waterbury, Connecticut. 


у өүү] 


SCOVILL MANUFACTURING COMPANY, WATERBURY, CONNECTICUT 


New York Syracuse Philadelphia Boston Providence Chicago Detroit 
Cincinnati Atlanta San Francisco Los Angeles In Europe: The Hague, Holland 
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these developments as they come along. The best 
results are obtained only when the designer of the 
electrical parts has a full appreciation of the me- 
chanical requirements, and the machine designer 
is equally aware of the possibilities in the appli 
cation of electric drives and controls. 


Dust Off the Old Plans 


IDE-AWAKE manufacturers and utility 

men are getting out some of their plans 
prepared years ago and pigeonholed because the 
high cost of power made them uneconomical 
The big experiment with Federal production and 
distribution of electric power in the Tennessee 
Valley will go far to determine whether we can 
expect a general supply of power at a fraction of 
the present cost. If the answer is positive many 
of these old plans and designs will suddenly be- 
come thoroughly practical, and the way will be 
cleared for far-reaching developments in power 
using machinery and equipment. 

In the preceding editorial we pointed out how 
materially the recent developments in electrical 
control and power units have affected machine de 
sign. Newly discovered alloys and newly avail- 
able materials can have an equally significant 
effect. 

For instance, Mr. Wadhams, director of re 
search of the International Nickel Company, 
pointed out in a lecture that crossing of the va 
rious families of alloy steels dates only from the 
World War. Up to that time each one went 
serenely on its way and it was not until a shortage 
of certain alloying elements forced experimenta- 
tion that the work started which has culminated 
in our present high-strength and heat-resistant 
alloys. 

Dust off the old plans occasionally to see 
whether recent discoveries in materials, reduc- 
tions in power costs, or new developments in parts 
and mechanisms have not made them economical 
It will pay. 


MCGRAW-HILL PUBLISHING CO., IN¢ 





Faulty Electrical Design? 


AYS the chief engineer of a prominent 
àJ machine tool building organization: “The 
rapidity with which we adopt and extend the 
application of electrical devices to machine tools 
depends largely on the manufacturer of the elec- 
tric parts. We had to wait vears before we could 
obtain motors small enough to be fitted into the 
machine housing. Less than ten years ago we 
could not obtain automatic controls that were 
small enough, and in many instances the electrical 
parts were not strong enough mechanically. They 
did not last and were not dependable.” Admit 
ting that great advances in the design and con- 
struction of electric drive and control units have 
been made, he goes on to say that he believes that 
“some of our electrical apparatus can be improved 
greatly from the mechanical standpoint,” which 
puts it pretty squarely up to the designers and 
manufacturers of this apparatus. 

As tor compactness and adaptability, the Ger 
mans have shown what can be done. For several 
vears their machine tools have been distinguished 
by cleanly built-in drive, control and measuring 
units, many of which have had no counterparts 
over here. And this feature has been about the 
only one on which they have an advantage over 
our own machine tools. 

What is true of the drive units and control 
apparatus for machine tools is equally true of 
the corresponding equipment for other power 
driven machines. Machine tools have been taken 
as an example here because of the availability of 
the letter from a machine tool chief engineer, and 
because we have on pages 106 and 107 pictorial 
evidence of the truly remarkable progress in ma 
chine tool design that has been made in thirty 
vears. 

But progress in the electrification of power 
driven machinery is not a problem that can be 
left on the electrical designer’s doorstep. Because 
of the rapid improvement in the design of elec 
trical apparatus the mechanical designer must 
keep in close touch if he is to take advantage of 











Typical Mechanisms for 
STATION CLUTCHES 


Innumerable variations of these station clutches 
may be designed for starting and stopping ma- 


chines at selected points in their cycle of operation 


HERMANN HILL 


character of the machine. Of course, wherever possible, 
one should adhere to the conventional design. 

Station clutches for the purpose of stopping or start- 
ing a machine or machine element at a definite pre- 
determined point may be used for controlling either 
linear motion or rotary motion. And they may be de- 
signed to stop and start the machine member at any 
number of points or stations in the cycle of operation. 
Perhaps the best known example of a one-station clutch 
is that used on punch presses. 


In the Fig. la is shown the fundamental mech- 
anism of the station clutch in its simplest form. The 
slide A is connected to the driving member B, the 
two members moving in unison, the connection between 
A and B being through the medium of a sliding ele- 
ment called the connector. In the position as shown 


in Fig. la, the sliding connector is held in the recess 
in element B by means of the spring as shown. 

In order to operate as a station clutch it is necessary 
to provide some means whereby the driven element A 
can be disconnected from the driver B at any desired 
point. To do this automatically, it is necessary to 
provide some means whereby the connector will be 
withdrawn from the recess in the driver B at the pre 
determined point where it is desired to stop the motion 








Connector 

Fig. 3—A modification of 

the cam extractor shown 
in Fig. 2 


Extractor 


Modification of 
cam on extractor 


FIG.3 


> 7o contro/ 6 . á 
/ Fig. 2—A two-station clutch in which 


the stations are 180 deg. apart. By 

using only one extractor arm, this 

mechanism can be used as a one 
station clutch 


FIG.2 





Stationary, 
extractor 0 


Connector 


Fig. la—Showing the 
driver and clutch body 
moving in unison with 
connector just coming 


in contact with ex- 


* Stationary 
tractor. Fig. 1b—Con- extractor 





tinued movement with- 


Connector - 
draws connector 


S IN the design of all devices, innumerable dif- 
1 ferent arrangements of the elements of the 
mechanisms that comprise station clutches are possible, 
but every design will be merely an evolution from 
one of a limited number of possible combinations. To 


be able to readily determine the possible variations 
in the arrangement of the elemental parts of a given 
mechanism it is merely necessary to understand thor- 
oughly the manner in which these parts enter into 
the function of the mechanism. With such a procedure 
it will be much easier to visualize the various possible 
forms of the mechanism and thereby arrive at a design 
that will be simplest and require the least number of 
parts. This will sometimes result in a departure from 
conventional designs. However, if the unconventional 
design is more suitable it is better to break away from 
the orthodox and create mechanisms of original form 
that will be better fitted into the general design and 
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End positions of roller Oriving Ask-. 
at de-clutching, / 







briving-memter (gear) 
Fig. 4—A single extractor two- 
Cam to be stopped in two station clutch with the stations 
stations , 180° spaced 180 deg. apart. Only one ex- 
tractor is required because the 
connector has two cams 


Sliding 
\ connector. 


Fig. 5—A design of one or 
two-station clutch using a dual 
extractor, a compact design be- 
cause there are no parts pro- 
jecting beyond the body 


70 contro/ 


Fig. 6—End and longitudinal section of a design 
of a station clutch using internal driving recesses 


Fig. 7—A one or two-station clutch, depending on 
the use of a single or a dual extractor, the stations 
being spaced 180 deg. apart 


of A. The most obvious means of sliding the con- 
nector out of the recess in B is to utilize its movement 
as a part of the driven element A. Thus, there can 
be put on the connector a cam surface that will come 
in contact with a stop pin located at the desired point. 
After the cam strikes the stop pin, the continued for- 
ward movement of the connector or its cam surface 
relative to the stationary pin compels the connector to 
move axially, thereby withdrawing it from the recess 
in member B. Part A then comes to rest while the 
driver B may continue to move forward. 

For the present purposes, the movement of B may 
be considered as reciprocating. To again connect A 
to 2 on the latter’s return stroke, it is merely neces- 


AAAA 





9 

> 
> 
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sary to contrive some means to withdraw the pin, Fig. 8—Another design of one or two-station 
thereby permitting the connector to be again forced clutch, using a single or dual extractor with sta- 
into the recess in member B by the action of the tions spaced 180 deg. apart 


spring as shown. Thus, when the recess in B again 
reaches a position opposite the connector, the latter 
will be forced into the recess and elements A and В 
will then be connected and again move as a unit. 
The elementary parts as described are all that are 
required to start and stop the driven member at pre- 
determined stations. In the example it was assumed 
that the driver and driven elements both had linear 
motion. This is equivalent to rotary motion at a 
radius of infinity. It can readily be seen that if the 
oe nts A and Б меге rotated about a center at a 
fnit 





FIG.8 


. . : "ו‎ A can be made 
radius, the operation of this fundamental mech- parallel to B 
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In addition to the basic elements, station clutches 
should be provided with an auxiliary device to prevent 
clicking or “ratchetting.” This clicking is frequently 
heard in punch presses when they are running idle. 
Devices for preventing clicking may be constructed to 
suit the designer’s preference as to arrangements and 
form. Because this “ratchetting” mechanism does not 
enter into the functioning of the clutch, it has been 
omitted in all of the drawings of the complete clutches 
shown here, but several designs of such mechanisms 
are shown separately. 

Another auxiliary feature that might sometimes be 
necessary is a brake of some kind or a positive lock 
to prevent the clutch body from overrunning the sta- 
tion because of inertia. But in most instances, this 
device can be dispensed with because the resistance to 
rotation of the clutch body is usually sufficient to hold 
it stationary. 

Summarizing, station clutches are comprised of the 
following elements: (1) driven body, (2) connector, 
(3) extractor (the stop pin or cam on the stop arm), 
(4) driver. The driver usually consists of a disk 
with notches in the rim or with holes near the periphery. 

Possible applications for the use of this type of 
clutch are: 

1. Single-station Clutches (Figs. 2 and 3, using only 

1 extractor). 


Fig. 11—A typical design of multi-station clutch of 
the non-selective type for instantaneous stopping at 
any position 
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F3(to return ring 
to normal pos- 
ition as shown) 
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Part to be stopped ~ 


anism would not be altered. Thus, the same basic 
mechanism can be applied for rotary motion as well 
as linear motion. And regardless of the details of 
the design of the clutch, the mechanism will always 
primarily consist of the four basic elements, which are 
the driven member, the connector, the extractor and 
the driver. 

Applying this fundamental mechanism to rotary mo- 
tion makes possible two distinct types of station clutches. 
In one of these the connector moves radially as it 
engages and disengages the driven member. In the 
other type, the connector moves axially, that is, parallel 
to the axis of the clutch body. Regardless of the 
details of the design, such clutches consist of the 
driver in the shape of a disk and having recesses in 
its periphery and mounted on a shaft co-axial with the 
driven member. The driven member will be a disk 
or cylindrical body with the connector of the required 
type mounted upon it and actuated by a return spring 
for engaging it with the driver. This whole assembly 
is mounted on a shaft or attached to the unit that is 
to be rotated and controlled by the station clutch. 

In the accompanying illustrations are shown the 
distinctive features of various possible constructions, 
all based upon the same elements of the mechanism. 
For the sake of clarity, the designs of these station 
clutches are shown in schematic form. It will of 
course be necessary for the designer to determine the 
forces and loads, detail dimensions and the material 
specifications. 





FIG.9 


Extractor- 


Fig. 9—A design of one-station clutch of the 
axail conector type 


Connector --- 
spring 


at selected statio 





FIG.10 


Fig. 10—In this design of two-station 


clutch the roller R and R, of the extractor 
may also be arranged on the center 


line A-A 


Fig. 12—A design of multi-station clutch 
with remote control. The extractor pins 
are actuated by solenoids which either 
hold the extractor pin in position against 
spring pressure, or release the pin 
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Af left, extractor pin has JUST 
dropped into the deepest part of 
the cam. The connector body w 
be immediately forced toward: 
the left as the cam face rides up 
on the roller of the extractor 
The connector pin /$ being witharaw 
as the body moves towards the lett 
When the highest part of cam face 
has come opposite the roller, the 
connecting pin has been withdrawn 
y and the body has stopped 
rotat ng and with it the part that 
to be stationed 


FIG.13 


Fig. 13—A four-station clutch that can be modified to have 
one or any number of stations, using one extractor as shown 
or any number of extractors. In the design shown, the part 
can be stationed four times in one revolution or any station 













Part to be stopped in 
four positions or stations 


‚Connector body Driver 


on shaft) 


Springs” 


+ — 


Connector shown at moment of startirg to withdraw 





FIG.14 


‘Connector 


can be skipped 


Fig. 15—An auxiliary silencer 

as adapted to the connector of 

a clutch to prevent clicking and 
ratcheting 


= 


The / 06 part of 
extractor recedes into 
inclined position as 
shown, when connector 
approaches. Havin 
reached the limit of its 


Connector 


Plate P is closed 





against cam face as movement (angular) it 
the latter approaches begins fo push connector 
the extractor After out of contact with 
withdrawal of connector recess in driver. Affer 
from notch (recess in connector has cleared 
driver) the spring will the recess, spring S forces 
force connector still Же linked part Straight 
further away from and thereby pushes 
driver so as to be connector clear of 
fully clear FIG. 16 driver by asafe 
margin 


Fig. 16—The silencer is a part of the extractor and 

after the connector has cleared the recess the com- 

pressed spring S forces connector clear of the driver 
by a safe margin 


position where it just clears the edge of the recess 
and touches the periphery of the disk of the driver. 
In this position the face of the connector will rub 
against the disk, thereby causing a click every time it 
If the clutch body should move 
slightly, this clicking will increase. 

To prevent this, a device called a “silencer” may 
It consists primarily of a spring which is 
preloaded before the connector starts to withdraw 
from the recess of the driving disk. The spring may 
be a part of the connector or it may be a part of 
the extractor. It is compressed between the connector 
and the extractor when these parts are pushed togethe1 
and is held compressed until the connector finally clears 
the recess. As soon as the connector is clear of the 
recess, the force of the compressed spring moves the 
connector a short distance beyond the rim of the driver. 
This puts the extreme face of the connector a safe 
distance away from the rim, thereby making it impos 
sible to strike the edges of the recess. 

In Figs. 14, 15 and 16 are shown the spring and 
striking plate which constitute the necessary elements 
of this device. If correctly designed, there will never 
be any danger of the clutch clicking or ratchetting. 


passes a recess. 


be used. 














Extractor Extractor, 


Continued movement Withdrawal of 
compresses S and forces connector begins 
pafe P against its seat 


FIG.15 


Fig. 14— Design of auxiliary silencing 

device. Spring S$ is released when the 

connector is clear of the driver and 

thereby pushes the connector to give a 

positive clearance between it and the face 
of the driver 


--Jo control 


2. Two-station Clutches (usually 180 deg. between 
stations as illustrated in Fig. 4). 
3. Multi-station Clutches 
(a) selective stations (illustrated in Fig. 12); 
(b) non-selective stations (illustrated in Fig. 11). 
Numerous variations are possible in the arrangement 
and construction of the extractor. As will be shown, 
n some designs it is necessary to actuate the connector 
not directly with the extractor but through an inter- 
mediate part, as illustrated in the designs shown in 
Figs. 8, 11 and 12. 
In the operation of the clutch, the connector is forced 
out of engagement with the driving member by the 
combined action of the driver and the extractor. The 
interesting feature, and one which requires careful 
esign, lies in the fact that the torque of the driver is 
utilized to force the connector out of contact with 
the recess of the driving disk. As the connector strikes 
e extractor, the latter forces the connector out of the 
the frictional created by 
e pressure of the driving face of the recess against 
e connector. But the moment that the connector is 
6 of the recess there is no longer any force avail- 
le to continue its movement. This explains the need 
an auxiliary device for preventing the ratchetting 
1 SC. 


cess against resistance 


t is evident that the connector cannot move beyond 


face of the recess. it 5 therefore, pushed ina 
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By the new “Alray” process 
aluminum can be given a sur- 
face with a reflectivity nearly 
equal to that of silver. The 
surface has a protecting film 
that is wear resistant and 
moisture proof 


A weather-proof universal 
motor drives the grindstone 
through a double-reduction 
transmission and an over- 
running clutch that prevents 
the grindstone from driving 
back through the trans- 
mission 


and has a knurled flange by means 
of which it can be rotated. Rotat- 
ing this bushing draws the main 
spindle and the grinding-wheel 
spindle closer together or thrusts 
them farther apart, thereby adjust- 
ing the tension in the belt connect- 
ing the two spindles. 


© Motorized Grindstone 


Giving a more uniform speed, an 
electric motor drive for the Flen 
grindstone preserves the shape 
the wheel and at the same time p! 
vents uneven grinding caused by 
non-uniform speed. By _ inclosing 
the 110-volt universal motor in a 
bakelite shell the device is made 


=. 79 





in the design of an internal grinding 
spindle for application to a standard 
surface grinder, wherein the usual 
requirement of an extra idler pulley 
of either adjustable or spring type 
was averted by the use of an eccen- 
tric bushing. 

In the grinding-wheel spindle 
which was designed and built by 
Kx-Cell-O Aircraft & Tool Cor- 
poration to be applied to a Brown 
& Sharpe surface grinder, a pulley 
is mounted on the main spindle. And 
the grinding spindle which is driven 
by this pulley through a belt, is 
mounted on the extending end of a 
bracket pivoted to the main spindle 
body which passes through a bushed 
hole in the grinding wheel spindle 
bracket. The bushing is eccentric 
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® New Aluminum Reflectors 


The discovery of a new type of re- 
flecting surface with a base of alu- 
minum was announced at a recent 
meeting of the Illuminating Engi- 
neering Society, held in Cleveland. 
As shown in the accompanying 
curve, aluminum finished by the 
new process has a reflectivity as 
high as 90 per cent—not far below 
that of silver—and, in addition, does 
not tarnish in industrial atmos- 
pheres, is resistant to weather, and 
can be readily cleaned by washing 
with soap and water. 

In using aluminum for reflectors, 
the usual commercial process has 
been to finish and brighten the sur- 
face by polishing or by etching, re- 
sulting in a reflection factor of 65 
to 75 per cent. But, where either 
a polished, specular surface or an 
etched, diffused surface is used, the 
finish with ordinary aluminum be 
comes stained when exposed to the 
weather and is difficult to clean 
without damaging it. 

The new reflecting surface is pro- 
duced by a double anodic treatment. 
The first treatment brightens the 
aluminum, without altering the 
specular characteristics of the sur- 
face. When applied to a highly 
polished aluminum surface this 
electrolytic brightening process in 
creases the reflectivity, at the same 
time leaving on the surface a thin 
protecting oxide film. The second 
treatment, identical to the Alumilite 
process, adds a heavier, wear-re- 
sistant oxide coating. 


® Eccentric Bushing for 
Adjusting Belt Tension 


It is not uncommon for a designer 
to turn from the beaten path and 
adopt some method which, though 
more costly as a manufacturing 
problem is justified when the re- 
quirements and results are con- 
sidered. One such example is found 
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oil line or plugged discharge pipe 
may cause considerable damage to 
the bearings. A patented electrical 
control system developed by H. E. 
Martin and used by Brown & 
Sharpe automatically stops the ma- 
chine when the lubricating oil pres- 
sure falls below or rises above a 
predetermined range. 

As shown in the accompanying 
illustration, the control is essentially 
a pushbutton station, with each of 
the two buttons operated by a piston 
moving in a cylinder connected to 
the pressure side of the oil pump. 
The upper piston has a heavy spring 
which yields under excessive oil 
pressure and opens the contact shut- 
ting down the main drive motor. 
The lower piston having a compara- 
tively weak spring allows the con- 
tact to break and stops the machine 
when the oil pressure drops below 
a predetermined value. To prevent 
the oil in the system from draining 
back into the reservoir when the 
machine is stopped, a check valve is 
placed in the line above the auto- 
matic control, and is adjusted to 
maintain sufficient back pressure to 
hold the low-pressure contact closed. 


® Spiral Gears for 
Balancing Thrust 


In rotary lathes for cutting wood 
veneers, helical tooth gears have 
been found to give the best results 


a 


Heating element 
‘Mnet from rear 


Automatically con- 
trolled electric heater 
developed by the En- 
terprise Oil Burner 
Company for preheat- 
ing heavy oils for com- 
bustion in domestic and 
industrial oil burners 


Either excessive oil 
pressure or low pres- 
sure because of lack 
of oil causes this 
safety device to shut 
down the machine 
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by bars used 
r legs 


-Excessive pressure 
opens this contact 






\Contact open because of 
lack of pressure 


cannot start unless the temperature 
of the oil has reached the tempera- 
ture for which the aquastat is set. 
Also, if for any reason the oil cools 
off below the predetermined temper- 
ature to which the aquastat has been 
set, the burner automatically stops. 


e Safety Control for 
Lubricating Systems 


In machines designed with pres- 
sure lubrication, momentary failure 
caused by a clogged filter, broken 





weather-proof for outdoor service. 

The high-speed motor drives the 
stone at a constant speed of about 
60 r.p.m. through a combination 
spur and worm gear transmission 
having chrome steel gears and 
shafts. An auxiliary shaft with a 
ball thrust bearing carries the 
worm, relieving the armature shaft 
of thrust loads. 

Because of the high gear ratio 
the transmission is not reversible. 
To prevent the heavy wheel from 
driving back through the transmis- 
sion when the motor is shut off, an 
overriding clutch is provided in the 


Transparent Bakelite is now used for the inclined tube and chambers 
of the dratt gage manufactured by the F. W. Dwyer Manufacturing 


The tube and chambers are accurately reamed and since 


Company. 


there is no metal casing, all parts are fully visible, making it easier 
to read the gage 
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wheel axle. This free-wheeling 
unit also makes it possible to oper- 
ate the grindstone by hand if neces- 
sary, without disconnecting the 
motor drive. 


® Electric Heater for Fuel Oil 


A new development to simplify 
the burning of heavy gravity fuel 
oil is reported by the Enterprise Oil 
Burner Company. It consists ot 

automatically controlled electric 
heater, a longitudinal cross-section 

which 1s shown here. 

Oil enters the heater under pump 

essure, passing below, through 

d above the heating element be- 

ге being delivered to the burner. 

e temperature to which the oil is 

ated is automatically controlled 
the aquastat, which is wired in 
ies with the thermostat of the 
ting svstem so that the burner 





charge from the pump is by-passed, 
the pump then working only against 
the friction head and consuming 
correspondingly less power. Nor is 
pump pressure required to hold the 
press in its upper position. 

This feature of by-passing the 
pump and relieving all pressure on 
the press is the basic improvement 
of this design. 


® Planetary Drill Speeder Unit 
To obtain higher drill speeds 


when boring small diameter holes, 
the drill speeder unit shown here, 





Planetary gearing with pinions and 
shafts carried on anti-friction bear- 
ings provides a 4:1 speed increase 
in the Ex-Cell-O drill-speeder unit 


designed by the Ex-Cell-O Aircratt 
& Tool Corporation, provides a 4:1 
increase in speed by means of plan 
tary gearing. 

Held stationary by a bar insert: 
in the boss, the head of the unit 
carries a ring gear with internal | 
teeth. Three pinion clusters engage | 
with the ring gear and a pinion on 
the drive shank. A housing cart 


| 








so that the thrust which it develops 
is in the direction counter to that 
created in chucking the log. Thus, 
as the log begins to revolve against 
the fixed veneer knife, these two 
gears automatically take up a goodly 
portion of the thrust burden and 
carry it during the cutting opera- 
tion, thereby relieving the main 
bearings. A right-hand helical gear 
is used at one end of the lathe and 
a left-hand one at the other end. 
Other features of this machine 
are the unit construction, the units 
consisting of the bed, the head 
block, the way and slide, the knife 
and pressure bar, the dogging gear 
box and the selective gear box. 
The machine has pushbutton con- 
trol, ball bearings for the drive 
shaft and Timken roller bearings 
for all the other shafts and spindles, 
including the feed screws. 


® Self-Contained 
High-Speed Press 


One of the latest developments 
of the Lake Erie Engineering Cor- 
poration is the self-contained high- 
speed 150-ton hydraulic press. It 
operates at from 20 to 40 strokes 
per min., depending on the length 
of the stroke, which ranges from 
18 in. to 60 in. There is 72-in. 
clearance between columns and the 
platens are 84x42-in. 

The press is equipped with a 
complete hydraulic power plant, in- 
cluding a direct-connected motor- 
driven pump, tank, valves and pip- 
ing. One of the special features is 
the quick response to the movement 
of the valve lever. Removing the 
hand from the operating lever stops 
the press instantly, the control valve 
automatically moving to the stop 
position. In this position the dis- 
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In the veneer lathe of the 
Merritt Engineering & 
Sales Company, helical 
tooth gears are used for 
the two-fold purpose of 
smooth running and bal- 
ancing thrusts 


because their smooth operation 
eliminates chatter and backlash 
which would have its effect upon 


the veneer produced. 

[п the veneer lathe shown here, 
designed and built by the Merritt 
Engineering & Sales Company, the 
accurately cut helical gears serve a 
second purpose. These large gears 
develop considerable thrust in oper 
ation, and the thrust is used to 
balance that which on the 
main bearings from chucking a log. 
In the accompanying picture the 
lathe is shown with the gear covers 
A large spiral gear at 
of the lathe is mounted 


comes 


removed. 


each end 





Self-contained high-speed hydraulic 
press designed by the Lake Erie 
Engineering Corporation 
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When operated at 50,000 
r.p.m. this centrifuge de- 
velops a separating force 
of 62,000 times the force 
of gravity, making it 
possible to accomplish 
results unobtainable by 
other methods. Liquid is 
fed continuously into the 
bowl through the inlet 
in the bottom and sepa- 
rated materials discharged 
at the top 


Ball bearings with their 

felt seals are removable 

as a unit. Serrations on 

the axle prevent rotation 

of the inner race of the 

bearing relative to the 
fixed axle 





XR 222 


— —— 


the fixed roller axle, the Mathews 
Gearlock“ design has serrations on 
the axle that mate with broached 
grooves in the inner race. As shown 
in the accompanying diagram, felt 
seals are also provided to keep out 
foreign matter and retain the lubri- 
cant in the bearing. Lubricant is 
supplied through a pressure gun fit- 
ting and a drilled channel in the 
axle. 

Each of the two demountable 
bearings consist of a single row of 
hardened chrome steel balls carried 
between outer and inner races of 
hardened chrome steel and assem- 
bled in a heavy pressed steel jacket. 
A design using eight balls, 3-in. in 
diameter, in each of the two bear- 
ings provides a continuous load ca- 
pacity of 8,000 Ib. per roller. 

The upset key at the left end of 
the axle fits into a slot in the frame 
preventing rotation and consequent 
wear at this point. 
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fold for either exhaust or intake, 
in which are incorporated silencing 
effects ordinarily performed by a 
separate muffler. 

Sound absorption in this mani- 
fold is accomplished by means of 
a porous sound-absorbent material 
faced with a perforated metal lining 
through which the gases pass. This 
lining is perforated in a manner to 
allow the sound to penetrate freely 
into the porous-absorbent material 
without appreciably impeding the 
flow of the gases. Since no baffle 
plates or other deflectors are used, 
there is a minimum of back pres- 
sure and little opportunity for the 
accumulation of soot or carbon, nor 
are there any pockets for trapping 
unburned gases that might cause 
muffler explosions. 


® Ball-Bearing 
Conveyor Rollers 


To provide a ball-bearing con- 
veyor roller that can be dismounted 
readily and also designed to prevent 
rotation between the ball race and 
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y the pinion cluster bearings ro- 

tates the driven shank at four times 
е drive shank speed. 

Precision roller bearings are used 
for the cluster pinion bearings, 
while the drill spindle is carried on 
precision type ball-thrust bearings. 
Cluster pinions are of 3120 SAE 
steel, heat treated; the ring gear is 
made of heat treated 6145 SAE 


steel. 


e Sharples Super Centrifuge 


To provide still higher separat- 
ing forces for use in sedimentation 
of solids from liquids and the clari- 
fication of liquids, a new laboratory 
centrifuge, developed by the 
Sharples Specialty Co., develops a 
force of 62,000 times the force of 
gravity. The bowl of the centri- 
fuge is driven by a turbine at a 
speed of 50,000 r.p.m. and is hung 
from a spring-supported ball bear- 
ing lubricated by a mist of oil. 
Used oil drains into a well from 
which it is returned to the bearing 
after passing through a felt filter. 
The bowl is a long slender cylinder 
machined from a billet of forged 
steel or Monel metal, and is bal- 
anced by grinding on the outside. 


® New Silencing Devices 


One of the many new features 
of the 1934 automobiles is the 
added attention given to silencing 
both the intake and exhaust of the 
engine. The aim of this develop- 
ment has been not only to improve 
the silencing but also to get away 
from the old principle of baffle 
plates and similar obstructions that 
build up back pressure. 

Extended research by the Bur- 


gess Battery Company resulted in 
the type of silencer shown here 
Which 1s standard equipment on 


irs of more than eighteen auto- 
manufacturers. It is a mani- 


Cutaway view of the 
Burgess silencing 
fold for either 
ust or intake. In 
uon to its use 
iternal combustion 
les, it is adaptable 
ır compressors, 
rs, air hoists and 

ilar machines 








Discovering Customer Preference 


Engineers and other executives of companies manufacturing 


consumer products tell what they think of the General 


Motors questionnaire method described in the January number 


of offices. Individual workers operating out of these 
offices have made personal calls upon customers to 
obtain the information desired. 

Comparing the two methods, we are inclined to favor 
the method used by General Motors as it eliminates 
the personal equation of the investigator. It is also 
more desirable from the customer standpoint as he is 
not subject to the embarrassment often caused by a 
visiting representative. 

We believe that questions requiring the ‘“Yes-No” 
type of answer are most desirable, although the suc- 
cessful use thereof requires more care in the formula- 
tion of the inquiries which are to be presented to the 
customer. 

With respect to educational campaigns undertaken 
for the ultimate benefit of the customer, it is our opinion 
that this is an important step in the development of a 
new product. This is especially true when a manu- 
facturer is making rapid strides and finds that the 
improved product differs radically from that which the 
customer now accepts as satisfactory. 

A splendid case in point is the education of the public 
with respect to the advantages of “streamlined” auto- 
motive vehicles and the gradual trend of body styles, 
culminating as it has in the present Chrysler “air-flow” 
models. There can be no doubt that the public will 
show far greater acceptance of the new - styles as 
a result of this campaign than it would have shown had 
the new design been presented without the preliminar) 
steps taken during the past two years. 


Suggestions from Users 
THEODORE H. BEARD 


Supervising Engineer, Dictaphone Corporation 


@ Responding to your specific question, the only expe 
rience that I have had with the type of que stionnaire 
put out by General Motors is the answering of that 
questionnaire. We do try, however, at business * 
and at other times, to find out what the user of our 
machines has to say about them, what his desires are, 
what he feels should be done to improve our product. 
We are much influenced by the users’ comments. I 
personally answer every letter that comes into the fac- 
tory from a user, and I am sure you would be surprised 
at the number who take sufficient interest in our prod- 
uct to make suggestions for improvement. These are 
not sent in as complaints by any manner of means, but 
they are simply offered as little ideas from users om 
how they believe the machines could be improved. 

[ am very much interested in customer education 
I feel that many of our larger industries have taken 
backward steps in that regard in the past. In a bus- 


A THE request of the editor several chief 
engineers, two vice-presidents and a superintend- 
ent, all of them thoroughly convinced of the need for 
discovering customer preference, offer in what follows 
their comments on the method used by General Motors 
as described in January Product Engineering. In addi- 
tion they explain why they think the method would not 
apply so well to their respective products, and how they 
go about getting corresponding information. 

In our letter asking for these comments we also asked 
how far it may be desirable to go in trying to educate 
customer preference up to the point of accepting a 
better product than ones to which he has been accus 
tomed. The answers to this question are hardly con 
clusive, and we therefore propound it for other readers 
to consider, and to discuss if they see fit. 


Useful in Planning 
- 


S. M. KINTNER 
Vice-President 
Westinghouse Electric & Manufacturing Company 


0 \Ve have used somewhat similar methods in deter 
mining certain questions regarding our merchandising 
items and have found this very useful in planning our 
designs. 

With reference to your second question of how far 


should go in attempting to educate a customer to 
— a little better than or a little different from 
what he thinks he wants is a question which in my mind 
is very difficult to answer. I think on the whole it is 
desirable to do this particularly for the purposes of 
establishing the value of trade names or company 
names and thereby getting the customer in the habit 
of thinking of a particular company as the proper 
supplier of his needs, as contrasted to the common 
habit of buying solely on price. 


Public Must Be Educated 


D. G. SMELLIE 
Chief Engineer, The Hoover Company 


@ \\e were much interested in receiving a copy of the 
“The Proving 
when this pamphlet was 
It is our thought that the solicita- 
tion of customer reaction to the current trends of 
development and design provides the designer with 
information of great value. 

Our company has never used the direct customer 
contact method. Such investigations in the past have 
been handled by agencies having suitable distribution 


General Motors questionnaire entitled 
Ground of Public Opinion” 
issued last summer. 
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ticularly impressed, however, with this system as being 
conducive of satisfactory results for, in my estimation, 
very few of the answers would be based on actual 
experience and facts. I am under the impression that 
the average car owner does not know the fundamental 
requirements of an automobile well enough to make 
detail recommendations as was requested in their ques- 
tionnaire. 

We have not used this method of determining the 
customer's preference and we do not believe this system 
would be applicable to buses, for buses are bought by 
operators who have had broad experience and are 
intimately familiar with most of the requirements that 
are necessary to make the vehicles practical for their 
purposes. We, as manufacturers, are not infallible 
and we have noted from time to time that even the 
operators are prone to ask for a miscellaneous assort- 
ment of “nicknacks” that oftentimes complicate, rather 
than simplify, their equipment. 


Suggestions Hard to Get 


G. M PELIS 
Chief Engineer, Motorstokor Corporation 
0 \\ 6 have made efforts to determine the preferences 
of the public but only by interviewing our own cus- 
tomers about six months after a sale. The results of 
such inquiries have not been particularly satisfactory 
nor enlightening. 

It is our opinion that research methods such as those 
used by the General Motors Company, while they may 
be very useful in an industry as thoroughly est: tblished 
as the automobile business, are of little use in an indus- 
try as young as ours with which the general public is 
very little acquainted. 

The principal sales effort at the present stage of our 
industry is to convince the public that our equipment 
will really fulfill the claims which we make for it and 
that it is trouble-free and durable. Since the style 
element has not yet become a factor in this industry and 
for the most part purchases are made on a dollars-and- 
cents and a utilitarian basis, we do not feel that such a 
questionnaire would be of particular value at the pres- 
ent stage of this industry although weecan see how it 
might prove beneficial at some later date. 


Unenlightened Customers 


P. EDUARD GELDHOF 
Chief Engineer, Easy Washing Machine Corporation 

@ Our sales department, in planning for sales of Easy 
washers, do not have many of the natural factors to 
work for us that are encountered in other industries. 
In the radio and the automobile one has the pleasure 
appeal, while the washing machine is a device which is 
usually hidden away in a disagreeable part of the home 
and is not chosen for its appearance. Furthermore, 
our customers are not conversant with all the details 
of a washing machine or an ironer as they are with 
things they buy for pleasure, eye and comfort appeal. 

It is therefore our aim to build into our products 
extra functions for convenience, ease of operation, 
simplicity and durability so that a good salesman and 
demonstrator can point out these functions and things 
to a prospective buver. That is where we accomplish 
the most against competition. 


ness like our own, where the recording and the repro- 
uction of the human voice for business purposes are 
the main controlling factors, a real customer educa- 
tional campaign showing exactly of what recording and 
reproduction consists, and educating the user in what to 
listen for and look for in recording and reproduction, 
vould be a definite help. 


Discretion Needed 


W. E. CRANSTON 
Vice-President 
Thermador Electrical Manufacturing Company 

Ф Your article “What the Customer Wants” 15, І 
believe, a good way to find out about one’s product, 
providing it is used with a great deal of discretion. 
| have in mind a feature in one of our products which 
is a remarkable talking point and very greatly breaks 
down sales resistance, but which in actual use is of 
little value. A survey would probably show that the 
average customer would want this feature eliminated, 
while the elimination of such a feature would greatly 
retard sales. 

I am glad to see the trend in the getting together of 
sales departments and manufacturing departments. In 
most companies, except smaller ones like ourselves, 
cither one of these two departments dominates the 
other and there is not always the harmony between 
them which spells efficiency. I think if you would act 
as you are, as a go-between for these two major func- 
tions of product, vou will be doing a great work. 


Investi gations Too C ostly 


E. A. FARR 


Superintendent, Manning-Bowman & Company 


@ We have never had an elaborate system such as 
employed by General Motors for determining customer 
preference because in our case the investigation would 
he too costly and by the time we received the informa- 
tion the merchandise would be out-moded. 

We do make an investigation before we start to 
design new merchandise, mostly concerning price, but 
style and design are left entirely to our own stylists. 

After we have made hand-made models of our 
product we conduct an investigation, very largely 
New York, going to buyers, sales girls, department 
heads, etc., for their opinions. Also, prior to this in- 
vestigation we seek the opinions of local people who we 
believe have good judgment, and these opinions we 
nnd in a great many instances do not vary from our 
own first impressions. However, we do feel that thev 
are worthwhile if for no other reason than to sub- 
stantiate our own ideas. 


Not A pplicable to Buses 


H. E. SIMI 
Chief Engineer, Twin Coach Company 


я eceived the questionnaire sent out to the public 
9y General Motors, referred to in your letter of the 
hith. I read over most of the questions as a matter of 


Interest for it seemed to be a new and novel wav of 


panning out what the public wants. I was not par- 
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STRESS CONCENTRATION 
Produced by Holes and Notches 


A. M. WAHL and R. BEEUWKES 
Research Laboratories 
Westinghouse Electric & Manufacturing Company 


ECAUSE of the importance in machine design of 

tension or compression members having holes and 
notches, the problem of the stress concentration effects 
produced by such discontinuities is of practical in 
terest. This is especially true where fatigue conditions 
are involved since it is well known that in such cases the 
endurance strength is markedly lowered by “stress 
raisers” even though the material be quite ductile. 
lor this reason the problem has been receiving con- 
siderable attention in recent vears. 

The investigation reported in this paper is concerned 
primarily with the cases shown in Fig. 1, the problem 
being to determine the stress concentration facor K 
for various values of d/IV, this being the ratio of the 
diameter of the hole or notch to the width of the bar. 
The factor A is herein defined as the ratio of the 
maximum stress to the average stress in the minimum 
section. Such information is particularly useful in 
connection with fatigue tests on grooved specimens or 
specimens having transverse holes, as well as in the 
design of machine members with such discontinuities. 

While the cases represented in Fig. 1 have been 
studied by previous investigators, notably Coker and 
Preuss, it was felt that the accuracy of the methods 
used by these investigators could be improved by using 
the photo-elastic fringe method as developed by Tuzi, 
Frocht, Baud, Solakian and Karelitz. After the pres 





This hitherto unpublished paper was pre- 
sented at the 1933 Annual Meeting of the 
A.S.M.E. It describes photo-elastic tests and 
strain measurements to determine stress con- 
centration more accurately than has been 
done heretofore, a more accurate extrapola- 


tion method being employed 





(a) (b) 
Fig. 1—Stress concen- 
tration factor K, the 
ratio of maximum to 
average stress in the 
minimum section, is 
determined for various 

values of d/W 


5077005 - 


scratches 





(о) (b) )6( 


Fig. 2— Various types of test 

specimens used. The maximum 

stress at the edge of the speci- 

men was obtained from the pho- 

tographs by plotting the fringe 

order against distance from the 
scratch mark 


Fig. 3—Bakelite specimen 

mounted in the loading frame 

of the testing machine, showing 

the scale used to determine the 
load 
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Fig. 4—Curves of stress 
concentration factor K 
plotted against the ratio 
d/W for bars with holes, 
as determined by the pres- 
ent tests and other inves- 
tigations 


Fig. 5— Typical fringe 
photographs made in the 
tests described here. At 
a and b are semi-circular 
notched specimens and at 
c is shown the effect 
of a large hole. The 
scratch lines were used in 
determining the maximum 
stress at the edge of the 
bar 


make these measurements. This curve was then ex 
trapolated to the true edge of the specimen. The dis- 
tance from the scratch marks to the true edge on the 
photograph had to be determined from an actual me: 
anal of the specimen and the known magnification 
of the apparatus, since the edge of the specimen was 
not defined sharply enough on the pictures 

The results of the present tests on bars with holes 
are represented by the small circles of Fig. 4, which 
indicate values of the stress concentration factor K 
plotted against the ratio d/W. The black dots and 
half-filled circles represent values calculated from pre 
vious tests by Coker and Preuss, which tests were re- 
ported in the Proceedings of London Physical Society, 
1912-13, p. 95, and in Forschungsarbeiten No. 126, 
1912, and No. 134, 1913. The small triangles indicate 
values calculated from tests by Hennig, while the 





investigation had been — completed a 
by A. Hennig appeared in Forschung (Vol. 
2) covering the case of Fig. l(a). The results 
iven in that paper agree well with the present tests, 
xcept for values of d/W that are close to unity. The 
est method described in this paper consists essentially 


making bakelite specimens having holes or notches 

the correct size, loading these in a loading frame 
the photo-elastic apparatus, passing monochromatic 
ght through the specimen, and taking photographs of 
e black and white fringes thus produced. 


Test Specimens 


Sketches of the various types of test specimens used 


are shown in Fig. 2. A view of a bakelite specimen 
in the loading frame is shown in Fig. 3. The scale 


used to determine the load is also shown. 

Typical fringe photographs made in this manner are 
shown in Fig. 5. Each fringe represents a definite 
value of principal stress difference in the body of the 
specimen, while at the edge each fringe represents a 
definite value of stress which may be determined by 





calibration, using the uniformly stressed portion of the 
ecimens shown in Fig. 2. In all cases the relation 
between fringe order and stress was found to be prac 
ly linear. 
preparing the bakelite specimens, the final ma 
ing cuts were made after annealing the specimen 
emove internal stresses. This was done to avoid 
esirable edge effects. For the same reason it was 
found necessary to use extremely light cuts in the 
machining because such edge effects would make 
ficult to determine the maximum stress. 


Test Results and Discussion 


obtaining from the photographs the maximum 
st at the edge of the specimen, the fringe order was 
| against distance from the scratch marks shown 


2. A microscope or comparator was used to 
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It will be noted that the curve in Fig. 6 approaches 
unity for ratios d/w near unity, as is to be expected. 


Tests on Steel Model 


To find out what happens when the hole diamete: 
approaches the width of the bar, a steel model was de 
signed, as shown in Fig. 7, having a ratio of d/W 
0.97 (4 + in., W = 4) in.). Extensometers wer 
clamped both on the outside, as in Fig. 7, and on the 
edge of the hole, as indicated in Fig. 8. The stresses 
thus measured were 28,100 Ib. per sq.in. on the insid 
and only 1,400 Ib. per sq.in. on the outside, giving a 
stress distribution as shown. This is rather contrary 
to what one would expect for such a thin section, th 
natural expectation being a more or less uniform stress 
distribution. The results of this test, as mentioned 
previously, are represented by the small square in 
Fig. 4. 


Formulas for Calculating Stress Concentration Factor 


To calculate the stress concentration factor K, thi 
following empirical formulas, which agree well wit! 
the test results, may be used. 


For the bar with the hole, Fig. l(a): 


a ER At 6 і 
ר קך--3=א‎ o (5) 4 0 


In this equation, A equals the ratio of the maximum 
stress to the average stress in the minimum section, 
and d/W is the ratio of the hole diameter to the width 
ot the bar. 

For the bar with notches and loaded, as shown in 
Fig. 1(b): 


Peer 2 TS ed FS 4 4032 d ' 8 1ү 
- Фр 32 (5 "= 1? 


In this equation, @/W is the ratio of the notch 


diameter to the width of the bar. 
* 
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dotted curve represents the mathematical results ob 
«tained by Howland published in the Philosophical 
Transaction of the Royal Society, A 1929, p. 49. It 
will be seen that there is good agreement between the 
present tests and the results of Howland and Hennig 
for ratios d/W less than about 0.5. At ratios near 
unity there is some difference between the present re- 
sults, which tend to approach a value not far from 2, 
and those of Hennig. The small square for a ratio 
d/W 0.97 represents a test on a steel model as will 
be described. 

The results of the tests on bars with semi-circular 
notches are plotted in Fig. 6. Here again the small 
circles represent the present test results, the black dots 
those of Coker and the half-filled circles these of 
\s in the case of the bar with the hole, the 
present results are in general higher than those of pre 


Preuss 


vious investigators, which may be explained by the 
fact that these investigators used the photo-elastic com 
pensation and strain gage methods, both of which are 
particularly difficult to apply near a localized point ot 


maximum stress. 





0 0.2 04 0.6 08 10 
(Notch Diam) 


а 
FIG.6 Ratio w (Width of Bar) 


Fig. 6— Curve for stress concen- 
tration factor K for bars with semi- 
circular notches based on the re- 
sults of the tests described here. 
As is to be expected, the stress 
concentration approaches unity as 
the ratio d/W’ approaches unity 


Fig. 7 (Right)—Test set-up of a 

thin steel bar with а circular 

hole wherein d/W = 0.97 and the 

stresses were measured. by exten- 

someters. The results of this test 

are shown by the small square in 
Fig. 4 


ae 


Fig. 8—In the test set-up shown 
in Fig. 7, extensometers were also 
clamped on the edge of the hole 
as shown here. The tests gave a 
stress of 28,100 Ib. per sq.in. on 
the inside of the hole and only 


1,400 Ib. per sq.in. on the outside 


da 

















Both the old round model 
and the new square model 
Conover dishwashers have 
the same capacity and oper- 
ating features. Although the 
new model is heavier, the 
ball-bearing rubber-tired cas- 
ters make this additional 
weight scarcely noticed when 
moving the machine. The 
square shape and skirt not 
only improves the appear- 
ance, but also increases the 
utility of this dishwasher 


Case Histories In 
Product Design—IX 


T. J. MALONEY 


New Jersey Zinc Company 


to be square instead of the former circular shape. 
Although this proved to be the most striking change 
in this new model, as can be seen from the accompany- 
ing pictures, numerous detail refinements were made 
in order to simplify operation and further improve the 
durability of the machine. 


Design and Manufacture—The new square Model F-4 
has the same capacity as its predecessor, the circular 
shaped Model B. But because of its shape and the 
added skirt, the Model F-4 weighs 45 lb. more. This, 
however, is no great disadvantage because the machine 
is mounted on ball-bearing rubber-tired Bassick casters 
so that one cannot readily notice the increased weight 
when moving the machine across the floor. 

As finally developed, the new model has the same 
capacity as the old one, namely, 55 dishes and 40 pieces 
of silver. The finishes of both models are white porce- 
lain enamel and satin finished chrome plating. The 
dish racks are of rubber-coated iron or lacquered 
Everdur. 

А 4-hp., 1,700 r.p.m. motor drives directly an 
aluminum-bronze chromium-plated impeller at the bot- 
tom of the tub. In the operation of the machine, the 
racks remain stationary and the impeller throws the 
water with great force against the dishes. Chromium 


B ТН of the household machines described here 
are featured by the many mechanical improvements 
with reference to the details of their design, in addi- 
tion to the striking changes that have been made in the 
appearance of the product. These mechanical improve- 
ments relate primarily to details contributing to im- 
proved functioning of the machine and simplification 
of its operation. Both show the results of a careful 
study of consumer requirements and indicate that 
much thought was given to the problem of harmonizing 
the appearance of the product with modern trends. 


Conover Electric Dishwasher 
Case History No. 25 


ned by the Engineering Division of the Conover 

pany, this dishwasher shows the result of a 
‘opment wherein the primary purpose was to 
a new model that would conform to the ac- 
l shape for modern kitchen equipment. 


Aims—To keep abreast of the trend toward the 
ectric kitchen, the Conover Company decided to 
new model of their dishwasher which was 
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proved electrical goods sales in 1933 partly account fi 

a sales increase of 75 per cent for both machines. 
Because this new model is characteristically a built- 
equipment, it is not expected that the sales will fin! 
their level until there is renewed activity in the buildiı 

of apartments and residences. On the other hand, 
with apartment renting in a chaotic condition, there 

a possible market in installing dishwashers in existi 

apartments as a sales point to procure tenants. A! 

with space at a greater premium in apartments thai 
in the average home, the square model will undoubted], 
be favored. 


Probable Reason for Success—All the reasons for su 
cess can be summed up in an appreciation of the market 
of such a product. It started ahead of competition and 


recognized a definite style trend, fitting the design to 


the need of today and the immediate future. But, in 
addition to all this, the evident attention that has been 
given to the design of this product to make it one of 
high quality in all its details is undoubtedly a great 
influencing factor in its successful merchandising. 


Quiet May Oil Burner 
Case History No. 26 


The mechanical design of this product was developed 
by the engineering department of the May Oil Burner 
Corporation, while the appearance phase of the design 
was handled by Lurelle Guild. Perhaps the most 
unusual feature of this development is that the 
appearance problem was almost entirely divorced 
from that of the mechanical design. 


Design Aims—lIn addition to their desire to make 
improvements in the mechanical design of their oll 
burner, the May Oil Burner engineers were conscious 
of the fact that with the elimination of the old coal 
bins and the dust and dirt associated with coal burning, 
the cellar is usually renovated to serve as a play room 
or bar room. Therefore, it was concluded that an 
attractive appearance of their burner would be a strong 
sales talking point. 


Design and Manufacture—An excellent idea of the 
problem in mechanical design that confronted the 
engineers can be obtained from the accompanying pic- 
ture of the old model. The various units that com- 
prise the burner were placed at what were considered 
to be the most convenient positions. Thus, in order to 
make the strainer and pressure regulating valve most 
accessible, they were elevatd relative to the other units. 
As shown in the picture, the oil pump was driven by 
a V-belt, and the electrical controls were overhung оп 
the base at the front of the machine. 

It is self-evident that in the old design little emphasis 
was placed on either style or functional appearance and 
greatest importance was attached to “practical require- 
ments.” This is borne out by such factors as accessibil- 
ity of the strainer to simplify the operation of cleaning 
it when necessary and the placement of the electrical 
controls where they would be most accessible. From a 
mechanical standpoint this model represents a high- 
grade engineering accomplishment with reference to 


plating of this impeller is a new feature primarily for 
the purpose of reducing pitting and erosion. Also, the 
chromium finish makes it easier to keep the surfaces of 
the impeller clean. 

For filling and draining the dishwasher, a swinging 
combination intake and outlet pipe, adjustable as to 
height and horizontal length, makes it easy to swing this 
pipe under the spigot. The motor is turned on before 
filling the machine, and when the correct amount of 
water, 54 quarts, has been put in the machine, any 
excess 15 automatically discharged through the outlet 
pipe, thereby automatically controlling the amount of 
water in the machine. 

Drainage is through a rotary sleeve-type valve in the 
bottom of the tub, the water being forced out by a 





In the previous model of the May oil burner, the 

various units were placed at the most convenient 

positions with emphasis on accessibility and effi- 
ciency of performance 


centrifugal pump. The rotary sleeve valve is operated 
bv a flexible wire which connects it to a conveniently 
located control at the top of the machine. oth the 
motor and drain control are operated by a single dial 
master control. 

Illustrative of the attention that was given to the 
details, the elbow between the vertical and horizontal 
section of the combination intake and discharge was 
made about 95 deg., instead of a right angle. This was 
to compensate for the unavoidable sagging of the 
horizontal pipe. Another feature is the heavy rubber- 
covered flexible cord with soft rubber plug having a 
long hand grip extension. Like all of the other details 
of the machine, its apparent high quality and durability 
bespeaks a high quality product. 

Sales Success—In spite of fact that the new square- 
shaped model sells for $40 more than the circular 
model, its early sales record came up to expectation. 
In the New York market, the new model actually out- 
sold its lower-priced friendly competitor. Possibly a 
change in merchandising plans, and the greatly im- 
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The hood of the May oil burner has no functional 
purpose, it is solely for hiding the mechanical 
units and giving the product a graceful appearance 


The whole burner mechanism is mounted on a cast- 
iron frame the feet of which can be seen in the picture 
extending out from below the motor. Standard bolts 
are used for the leveling legs. Approximately in the 
center of the cast-iron base is a shear rubber mounting 
unit which supports the burner at about its center of 
gravity. This rubber mounting isolates the vibrations 
that might create noises. 

One distinctive improvement in the details of the de 
sign is the burner nozzle orifice. In the previous model 
this orifice was a natural sapphire orifice with a hard 
ened tool steel nozzle plate for atomizing the oil. In 
this new model, however, both the atomizer and the 
orifice are made of natural sapphire, thus giving a unit 
that is entirely resistant to wear and acid corrosion. 

With all of the units of this mechanism arranged 
compactly, Lurelle Guild, prominent industrial stylist, 
was commissioned to give the product a smart and 
graceful appearance. Mr. Guild solved his problem by 
simply putting the burner mechanism in a permanent 
package, namely a hood. The color schemes include a 
choice of orange, red, blue, green and black, all with 
glossy finish and chromium trim. 


Sales Success—Because this product has just been in 
troduced on the market, it is impossible at this time to 
give any figures relative to sales success. The product 
received an enthusiastic reception when it was first 
presented to the public at a preview on February 3 at 
the Waldorf-Astoria Hotel, in New York. It also 
attracted great attention at the Heating and Ventilating 
Exposition recently held in New York. 





lependability of operation, efficiency, and durability of 
the product. One of its outstanding features was the 
use of a sapphire jewel for the oil nozzle. 

In order to improve the appearance of this product, 
the engineers were confronted with the problem of 
developing a more compact machine. A study of the 
ld design made it evident that there were several ways 
in which greater compactness could be procured. 

It will be noted that in the old design the oil pump is 
driven by a V-belt. It was quickly realized that if the 
oil pumps were driven directly by extending the motor 
shaft beyond the blower instead of driving the pump by 
a V-belt, it would be possible to position this unit in 
closer proximity to the motor fan. This would also 
pave the way for relocating the strainer and pressure 
regulating valve. How this apparently simple change 
affected the whole design is shown by the picture of 
the mechanical parts of the new model of the oil burner 
with the hood removed. 

In order to balance the unit, the strainer, pump and 
the pressure regulating valve were placed on the side of 
the blower opposite the 4 hp. split-phase Century 
motor. This immediately created the problem of isolat 
ing any vibrations that might develop in either the 
motor, blower or pump, which was solved by putting 
flexible joints in the shaft at three separate points 
Not only did this have the desired effect of eliminating 
the possibility of vibrations and noise, but it also pre- 
vented any binding action in the shaft at the bearings, 
which would cause excessive wear. 

The second line of attack was to decrease the height 
of the unit. This was done by putting the mechanism 
below the center line of the wind pipe instead of above, 
as in the old model. Not only was space saved, but it 
Iso resulted in a better sweep from the fan housing 
into the wind pipe. 

It will be noticed that with reference to accessibility. 
io sacrifices have been made. The space below the 
wind pipe is used for mounting the transformer that 
urnishes the high-tension spark for the ignition. No 
change was made in the design of any of the units so 
that there was a minimum of re-tooling involved. 





A simple rearrangement resulted in an extremely 

compact unit with fewer parts. One improvement 

was in the use of sapphires for the atomizer and 
orifice of the nozzle 
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One-Piece Electrical Contact 


With the silver or platinum contact metal 
fused to the base metal, the rate of heat 
conduction away from the contact is in- 
creased, thereby improving the performance 


and increasing the life of the contact. 


Usually, such contacts are also less expensive 






Wire 
FIG.I~-WHOLE-COVERED METALS 





FIG.2- STRIPED METALS 







ШШЕ - Precious melal 
CO= Base meta! 


FIG.3—- SOLID EDGE METAL 


ЕРЕС of electrical contacts is usually 
caused by the heat generated by the electric 
arc which occurs when the contact is opened. 
Unless the heat is dissipated by conduction or 
otherwise, the resulting high temperature will 
damage the contact surfaces or perhaps even 
fuse the contacts together. Pitting of the con- 
tacs will decrease the contact area and increase 
the resistance across the contact, thereby in 
creasing the tendency to further overheating. 


When a silver or platinum contact is made as 
a separate piece and riveted to a base-metal sup- 
port, the boundary surfaces between the contact 
and the support will hinder the flow of heat. 
This will contribute to increasing the tempera 
ture of the precious metal contact. Intimate 
contact between the precious metal and the base 
metal support can be had when the silver or 
platinum contact metal is fused to the base 
metal, thereby greatly increasing the rate of 
heat conduction and improving the performance 
ind life of the contact. 


\ny thickness of silver or platinum can be 
obtained on any thickness of base metal. The 
precious metal need only be heavy enough to 
take care of mechanical wear while the base 
metal takes care of heat absorption and provides 
the required mechanical strength. Various forms 
of laminated and striped metals are shown in 
the accompanying illustrations, Figs. 1, 2 and 3. 


for maximum economy, the contact blanks 
should be as small as possible with reference to 
both the dimensions of the precious metal and 
the over-all width, length and thickness of the 
contact. The blanking and layout should De 
planned so as to keep the amount of scrap to 


a minimum and all the precious metal scrap 
should be recovered and sent to the refiner, its 
scrap value usually being worth an appreciable 
amount 


In striped material, the precious metal must 
necessarily run lengthwise with the grain. Prac 


וו 


tically any width, thickness, placement or num 
ber of stripes can be supplied on copper, brass, 
bronze, monel metal or beryllium copper. With 
silver at its present level of 45 cents to 50 cents 
per troy ounce, the cross-sectional area of the 
silver eliminated must be at least 10 per cent of 
the total cross-sectional area of the combined 
metals before the striped metal hecomes more 
economical than the completely covered strip. 
\lso, it is not generally economical to use striped 
silver contact material unless the quantity 
ordered is at least 10 pounds. The smallest 
quantity of whole-covered material that can be 
made at one time is not less than 2 pounds of 
strip, 5 pounds of wire, or 1 pound of tubing. 
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Units of Laminated Metal 


Fig. 4—A common type of stationary contact 
made from the type of material as shown to 
the right, this material being similar to that 
shown in Fig. 2d. In the development from 
the two-piece contact to the one-piece contact, 
the over-all height of the bracket has been re- 
duced, thereby making possible a smaller as- 
sembly. 


Fig. 5—This is the usual three-piece rivet as- 
sembly bridging contact which has been re- 
designed as a one-piece unit. The rounded ends 
have been retained. This does not involve any 
great waste as the silver-covered scrap resulting 
from the trimming can be salvaged. 


Fig. 6—The development of this heavy-duty 
bridging contact from the riveted to the one- 
piece construction shows the extent to which 
striped material can be formed without causing 
the separation of the component metals at the 
seams. In forming the buttons, the silver stripes 
are widened by stretching with a consequent 
thinning of the precious metal. A seam should 
never be located on the outside corner of a 
90-deg. bend. 


Fig. 7—In this design is shown how a small 
silver rivet and bronze strip spring can often be 
replaced economically with a one-piece laminated 
strip composed of a silver veneer on one face 
of spring bronze. 


Fig. 8—Where considerable heat is generated 
in the make-and-break, it is frequently necessary 
to have a large bulky contact on a thin spring 
blade. By using a stamped double-posted con- 


tact made of whole-covered metal, it is possible 
to obtain considerable bulk without excessive 


cost. 


Fig. 9—Some contact applications require plati- 
num which must be used sparingly. The whole- 
covered strip would be much more expensive in 
the form of a long spring blade than a two- 
piece spot-welded unit. To obtain the benefit 
of striped material it is necessary to use beryl- 
lium copper to retain good spring properties. The 
blades are chopped diagonally or at right angles 
to the grain from platinum-striped beryllium 
copper. The finished pieces are annealed to re- 
move directional properties and to give the metal 
a uniform and equi-axed grain structure. The 
blanks are then given an age-hardening treatment 
to impart the required spring temper. 


Fig. 10—This is an alternative to the design 
given in Fig. 8. Striped metal strip is folded 
over one end on the spring blade and then 
stamped. The nicks on the edges of the blade 
will prevent the parts from separating and will 
insure a snug and secure fit. 


GEORGE A. RUEHMLING 
General Plate Company 
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FIG. 10-HEAVY CONTACT AND SPRING 
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Types of Jewel Bearings 


and Their Mountings 


Engineering data on the design of light-duty bearings for long wear and mini- 


mum friction, such as used in instruments, meters and scales 


We are indebted to The John Worley Jewel 
Company, Aurele M. Gatti, Inc., and The 
Swiss Jewel Company for the information on 


jewel material and manufacturing processes 


Fig. 1 Sapphire jewels 
are used for the rotor 
shaft to carry radial Joad, 
and for the worm shaft to 
take worm thrust in this 
small Westinghouse tim- 
ing motor. Rotor assembly 
and lower jewel bearing 
are shown enlarged 


ant in many bearing applications such as in gear trains, 
for example. 

The hole jewel bearing is ordinarily used to carry 
only radial loads. Because of its large bearing surfaci 
the plain hole bearing shown in Fig. 2(a) has low unit 
bearing pressures, giving this bearing the principal ad 
vantage of long wear. Although hole jewels are gen 
erally used only for radial loads, these bearings cat 
be designed to carry a limited thrust load, such as th 
weight of a vertical shaft assembly. For such a design 
a shoulder cut on the shaft, bearing against the po 
ished face of the jewel, will support some thrust; but 
if the thrust loads are appreciable a special bearin 
design, shown later, must be used. Frictional drag 
a plain hole jewel bearing is but little less than that in 
bearing using a bronze bushing, but the life of the jew 
bearing, particularly under conditions of poor lubri 
tion, is much longer because of its greater wear 1 
sistance. 

For hole jewel bearings having a minimum fricti 
and for moderate radial loads, the “olive” hole jew 
shown in Fig. 2(b) is used. This type of bearing ha 
much smaller area of contact and, therefore, less f1 
tional drag than the plain hole bearing. However, | 
cause of its reduced bearing area the load carrying 
pacity of the olive type is correspondingly less than that 









ITH increasing precision and sensitivity re- 
quired in many of the modern commercial instru- 
ments such as electric meters, speedometers, pressure 


gages and weighing devices, the jewel bearing is coming 
into much wider use. No other bearing has such a low 
frictional drag and extremely high wear resistance as 
the jewel type, especially under conditions of poor 
lubrication. In fact, jewel bearings are the only kind 
that can be used to carry loads without lubrication. 
Properly designed and mounted, these bearings can be 
expected to operate satisfactorily over a period of 
several years with but little or no attention. For ex- 
ample, sapphire bearings for the rotating disk in watt 
hour meters have been found to be in perfect condition 
after more than twenty years in continuous service 
without any attention. 

four principal factors influence the friction and life 
of jewel bearings: (1) the form of the bearing, (2) the 
bearing material, (3) the pivot or journal material, 
(4) the bearing size. 

Of the two general types of these bearings, one 
using a hole jewel and the other a V-jewel, the former 
has the greater load capacity, but its frictional drag is 
much greater than in the pivot or V-jewel type. In 
addition, side play or diametral clearance is inherently 
less with the hole type than the V-jewel. This is import- 
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stone.” As the contact area is reduced by using a 
smaller radius on the end of the journal in order to 
reduce friction, the unit pressure increases, making it 
necessary to select bearing material that is more dur 
able—and usually more expensive. 

For maximum bearing life, which increases with re- 
duced unit pressures, large journal diameters are neces- 
sary, but the cost of the jewel imposes a practical lini 
tation on the diameter of the journal. Because of 
scarcity, larger jewels cost much more in proportion to 
size than small ones. For example jewels with a hole 
diameter of about 0.02 to 0.03 in. cost only a few cents 
each in quantities, and in this range of sizes the price 
is but little affected by the diameter of the jewel since, 
as shown later, the manufacturing expense is the largest 
element in the cost. With a hole diameter of 1/4 in. a 
jewel may cost as much as several dollars, the price 
depending for the most part on the jewel material 

In the selection of the journal material, the most im 
portant consideration is to use a hard material that 
can be given a high polish. Designs using a plain hole 
bearing, Fig. 2(a), require steel shafts, either cold 
rolled, hardened high-carbon, or stainless steel. Where 
a brass or aluminum shaft is desirable, polished hard 
ened-steel pins are inserted into counterbores in the ends 
of the shaft, these pins being used as the bearing 
journals. For the olive hole jewels shown in Fig. 2(b) 
inserted pins of hardened tool-steel or music wire are 
necessary when one or the other of these materials 15 
not used for the shaft. To obtain the low friction and 
long life with the small area of contact in the olive 
bearing, the journal surface must be given the best 
possible polish, microscopic inspection usually being 
necessary to determine the quality of this finish. Simi 
larly, for thrust bearings carrying a concentrated load 
at the point of contact with the end-stone, a hard, tough 
and highly polished pin is inserted in the shaft if the 
shaft material itself is not sufficiently hard. 

Jewel materials suitable for bearings, listed in the 
order of increasing hardness, are: agate, garnet, syn- 


Fig. 4—In the manufacturing 

process used by the Swiss 

Jewel Company the synthetic 

sapphire “boule” is split and 

cut into plates of the proper 

thickness for the jewel bear 
ing 


thetic and natural sapphire, ruby, and diamond. The 
same order also applies to increasing cost and scarcity. 
\gates, readily obtainable in larger sizes, are less ex 
pensive, but because of lack of hardness agates, and 
garnets as well, are suitable only for plain hole bear 
ings for relatively light loads. Agate bearings of the 
kind shown in Fig. 2(a) cost only a few cents each for 
hole diameters of about 1/16 in., and can be obtained 
in larger sizes at reasonable cost. Garnet is somewhat 
more expensive than agate, particularly in larger sizes. 

Sapphire, either natural or synthetic, is the most satis- 








| the cylindrical hole jewel, and is more liable to be 
imaged by shock loads. Only a light axial or thrust 
аа сап be carried on the thrust area of the olive type 
ewel without greatly increasing frictional drag. For 
registers, dial gages, watches and clocks where the radial 
ads are small and the thrust loads are virtually absent 
his bearing is used extensively. 

For heavy thrust loads such as are present in a 
eavy vertical shaft or worm drive, an additional jewel 
bearing as shown in Fig. 3(a) is used to take all the 
thrust loads, leaving only radial loads to be carried 
by the hole jewel. As in the hole jewel design, the type 
of thrust bearing to be used depends on the allowable 
bearing friction. For light thrust loads where friction 
is not an important consideration, a hardened steel plate 
hearing against the flat end of the journal may be suit- 
ible. In some weighing devices where thrust bearings 
are used merely to keep the knife edge bearing in posi- 
tion, the hardened steel shaft extension is ground to a 
sharp point as shown in Fig. 3(b), and bears against 
a hardened steel plate. For minimum drag under heavier 
loads, the end of the journal is given a radius at the 
point of contact with the jewel thrust plate or “end- 





FIG.2 


Fig. 2—Using the same journal, the plain hole jewel 
shown at (a) has high radial load capacity, while the 
“olive” jewel shown at (b) is used to minimize friction 





۴16.3 


Fig. 3— When thrust loads are 
present, “end-stones” аге used 
with hole jewels shown at (a) and 
knife-edge bearings shown at (b) 
sınce these bearings can take no 
thrust load without greatly in- 
creasing the frictional drag 


minum Polished music 
ewe/ ' wire pP ne 
/77//7 \ 
\ 2 \ Aluminum 
N ү washer 


Fig. 5—To retain the 
lubricant an oil well 
is provided below for 
each of the bearings 
of the rotor. Jewels 
are mounted in identi- 
cal aluminum cups and 
pressed into the rotor 
and lower bearing cap 
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is distributed throughout the oil instead of accumulating 
at the point of contact. Thus, oil tends to reduce the 
damage to the polished surfaces of the jewel as well as 
decreasing the wear in the softer journal, so that bear 
ings having high unit pressures and small contact area 
are given greatly increased bearing life. 

It is difficult to select an oil that will not corrode, 
break down, gum or creep over long periods of time. 
Although often used in watches and clocks, fish oils 
or vegetable base oils tend to oxidize, and the oxidation 
products corrode the shaft. A suitable lubricant in gen 
eral use for jewel bearings is prepared from a mineral 
oil. However, some of these oils tend to creep with 
the result that in time all the oil is drawn out of the 
bearing. This creep on metal parts can be prevented 
by dipping the parts individually or assembled in a one 
per cent stearic acid solution, using equal parts of pure 
carbon tetrachloride and toluene for the solvent and 
merely drying the parts before oiling. In some light 
duty designs where servicing is difficult, it may be ad 
visible to design the bearings to operate dry, selecting 
a bearing shape giving a low unit bearing pressure. 

At the elevated temperatures found in some electrical 
devices, the oil thins and tends to flow out of the bear- 
ing. In the small timing motor shown in Fig. 1, for 
example, lubrication is necessary because of the appreci 
able radial loads on the jewel bearings. Both upper 
and lower bearings are designed so that their oil supply 
will be sufficient for two years’ continuous operation. 
To retain the oil in the top bearing of the vertical rotor 





оа Fig. 6—Paper or leatner‏ וו 

mount washers are used to pre-‏ או 

vent the jewel from crack- 

0 ing when it is spun into 

Clearance the brass jewel mount in‏ וש 
masha for shaft this radial bearing‏ 


shaft, the bearing is inverted, the jewel being inserted 
in the rotor and the bearing pin in the motor frame, as 
shown in the diagram, Fig. 5. It will be noted that even 
though a relatively heavy rotor is used, no thrust bear 
ing is needed for this vertical shaft since the field poles 
are positioned so that the magnetic field lifts the rotor 
when the motor is running. 

Because the jewel material is easily fractured, pro 
visions must be made in mounting the jewel bearing 
to distribute the clamping load uniformly. For this 
reason jewels are mounted in a separate brass or alumi 
num bushing which is usually screwed in place, the 
bushing then taking the clamping loads. The jewel i 
held in a counterbore in the bushing by spinning a lij 
over the edge of the jewel. Paper or leather washers 
the same diameter as the jewel, are placed behind th: 
hearing to equalize the pressure around the edge during 
the spinning operation. For a hole jewel such as show: 
in Fig. 6, the bushing is drilled for a generous cleat 
ance over the shaft and is counterbored for the outsid 
diameter of the jewel. Since the proportions as well : 
the tolerances in the outside dimensions of the jew 
vary somewhat with different manufacturing process: 
the dimensions of the counterbore are usually suppli 
by the jewel bearing manufacturer. 


factory material for small bearings. For olive jewels 
and end-stones, sapphire is used to resist wear under 
conditions of high unit pressures. These bearings in 
smaller sizes can be supplied in quantities for about 
35 cents or less. Under extremely severe service con- 
ditions, the additional expense for diamond jewels may 
be necessary, but diamond is more brittle than sapphire 
and may shatter under impact loads. Genuine rubies 
make good bearings but at present are rarely used be- 
cause of scarcity and high price. 

In shaping the rough stone into a finished jewel the 
manufacturing operations are somewhat similar for all 
jewel materials. Because of the extreme hardness 
which is the reason for their use for bearings—cutting 
and shaping operations are relatively slow. Thus, the 
jewel material is expensive not only because of its 
scarcity but also because the manufacturing process is 
slow and costly. However, jewel bearing manufacturers 
have been successful in adapting their processes to 
quantity production methods, thereby producing small 
hearings at a relatively low cost. 

Manufacturing processes used in making sapphire 
hearings depend upon the form in which the raw ma 
terial is obtained. Natural sapphires are received from 
the mine in the form of rough pebbles. Each pebble is 
cemented to a block and ground flat on two sides parallel 
to each other, using a diamond-charged disk. After the 
stone is ground to the thickness dimension of the jewel 
hearing, it is turned to the required diameter, using a 
lathe and a diamond cutter. The hole is bored with a 
diamond drill, and a reamer charged with diamond dust 
is used to bring the diameter almost to the required 
dimension. Another reamer charged with a finer grade 
of diamond powder is used to bring the hole diameter 
to size, at the same time giving the surface a high polish. 

The manufacture of synthetic sapphire starts with a 
pure aluminum oxide in the form of a fine white pow- 
der, which is fed periodically in small quantities into 


the tube of an inverted oxy-hydrogen blowpipe. The 


powder is fused by the flame and falls to a clay rod 
placed in a small furnace heated by the blowpipe. By 
regulating the temperature and the quantity of powder 
supplied, the fused particles build up into a “boule.” 

Synthetic sapphires, because of the larger size of 
the stone, are formed into jewels by a somewhat differ- 
ent process than used for natural stones. The “boules” 
are split lengthwise and cut into plates of the required 
thickness, as shown in Fig. 4, using diamond charged 
copper disks rotated at high speed. Cylindrical disks 
are then cut from the sapphire plates by drilling with 
diamond dust using hollow copper drills. Subsequent 
manufacturing operations for forming the hole are the 
same as used with natural stones. 


In regard to lubrication. many jewel bearings carry 
ing light loads give satisfactory service without oiling, 


and tests reported by jewel bearing designers indicate 
that lubrication does not appreciably reduce friction. 
But, where unit pressures are high, engineers both here 
and abroad strongly recommend lubrication to decrease 
wear, particularly in the journal. A series of tests re- 
cently conducted by Verney Stott at the National Physi 
cal Laboratory in England demonstrates that where 
wear is a factor lubrication multiplies the useful life of 
a jewel bearing by several times. As explaied by Mr. 
Stott, lubrication not only reduces the amount of debris 


formed at the point of contact, but any debris formed 
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Gear Trains for Changeable 
52006 1 


Formulas and method of procedure for determining the numbers of teeth in the 


gears of a train and demonstrating how the maximum economy can be achieved. 


The first installment of this article appeared in the February issue 


JAMES A. HALL 


Professor of Mechanical Engineering, Brown Universit) 
Consulting Engineer, Brown & Sharpe Manufacturing Company 


where vr is the ratio of the constant-speed shaft veloc 
ity to the corresponding speed of the upper shaft. 
when / and 4 are both in mesh with the intermediate 
idler E. 

If a, b and r are determined by the conditions of 
the drive, the above six equations can be satisfied by 
choosing appropriate values for the seven remaining 
unknown quantities. Two limitations in the solution 
are that M should not be too large and that the 
smallest gear in the set must not have fewer teeth 
than is permitted by good design nor so many teeth 
that the gear case becomes too bulky. To meet these 
limitations the six equations might well be reduced 
to one with two unknown quantities, M and the num- 
ber of teeth I in the smallest gear. By a process ої 
elimination, the following equation is secured: 


r mg 


І = М — 7 


In this example c equals $. If the four speed changes 
had been placed between the lower and intermediate 
shaft and only two in the upper set, the ratio would 
have been reversed and c would equal 1/k. 

One point immediately apparent from the equation 
is that if c is greater than unity, r must be less than 
c. If c is greater than unity, the constant-speed shaft 
must run faster than the variable speed by a ratio 
greater than k when both / and A are in action. On 
the other hand, if c is less than unity, the driving 
shaft must run materially slower than the correspond- 
ing speed of the upper shaft. 

The 16-speed, 20 to 500 r.p.m. shaft used in earlier 
examples is chosen to illustrate the use of these equa 
tions. It is assumed that a back gear train having 
a ratio of k8 or 5.57 is used to give the lower half 
of the speeds, so the immediate problem is to deter- 
mine the ten gears which will give the upper eight 
speeds of this series. The constant-speed shaft is to 
run at 450 r.p.m. and the upper shaft should go at 
212 r.p.m. when both J and A are in action. The 


U SING three shafts and ten gears arranged as shown 
in Fig. 4, a series of eight speed changes in geo 
metrical progression will be obtainable. The variable- 
speed shaft may be connected with the intermediate 
shaft by any one of four pairs of gears giving four 
speeds, say, N, RN, k°N and k?N. The intermediate 
shaft must be connected with the constant-speed shaft 
> by two pairs of gears, giving the former two possible 
speeds, one k* times the other. This results in having 
the entire eight speeds in geometric progression. 

The gear train shown in Fig. 4, consisting of three 
shafts and ten gears and making available eight speed 
changes, will be used to illustrate the derivation of a 
series of equations by which one can arrive at the 
required numbers of teeth in the various gears. If 4 
and F are the smallest gears and P and E the largest 
on their respective shafts, the following two equations 
must be satisfied : 


B E 

х = م‎ = а 
F A (1) 
/ / 

x = ۹4ط‎ = b (2) 
I F 


lhe capital letters represent the numbers of teeth in 
the respective gears, and a and b are given as the 
values of the ratios to make the equations general. 
t the sums of the numbers of teeth in the gears con- 
necting adjacent shafts are alike the differences between 
the largest and the smallest gear on each shaft must 
also be alike. Taking this difference as 1]. the fol 
| ¢ three equations can be written: 


B А = М ; 

/ Е = М 1 

J—1=M 5) 
\t the fourth speed from the bottom of the series, 
! drive A through EF as an idler, and this gives 
the лайтоп: 

1 

= f f 
І 
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= d’ and ką = d’. By the following reasoning 
ks was then taken as d!?. Thus, kə can be split into 
two ratios, kı = d*375, and a second value d?375. Th: 
four gears giving this second ratio include the same 
units on the intermediate shaft as the four gears giv 
ing the ratio k. The overall ratios between the inter 
mediate shaft and the two outside shafts are d*7° anc 
d? respectively. The selection of 1.9 for the power of d 
in the third ratio kg is obtained from the following 
proportion : 


2 
ч‏ 
4" 
+ 
| 
~ 
دي 
— 
וע 


The successive speeds of the variable velocity shaft 
in terms of N and powers of d are given in the fourth 
column of Table V for the proposed series and the 
values for a geometric progression in the same units 
are given in the next column for comparison. A 
good problem for one interested in puzzles would bi 
to work out a combination which will more closel\ 
approximate a geometric progression. 

As an illustration, these methods are applied to tli 
problem of Table IV, only adding one more speed at 
the upper end of the series. The r.p.m. of the con 
stant-speed shaft is 450 and the variable-velocity shaft 
has nine steps from 111 to 620 r.p.m. The value oi 
d is found by the equation: 


This gives the following ratios : 
1.42 Ь„ = 2 60 


The gears involved in ky and ky may be determine: 
by use of Equations (1) to (7) with due regard to 
changes in letters. For instance, gear A in Fig. 4 
occupies the position of 7 in Fig. 2 (February P./ 
р. 50). Using Equation (7): | 


ky N b Re 
p ₪ = 12 с = = - = 1.21 
450 a ky 
1.882 FE 
{= М - = 1.7M 


1.882(1.21— 1 


Taking M as 13, A equals 22, B = 35, G 0 
апа Н 54. Substituting these values in (1) and 


As a follow-up of A, L. DeLeeuw’s article on 
hydraulic versus mechanical feeds and this on 
on change gears, we will present several com- 
prehensive articles on hydraulic o peration and 
The first of these; b) 
Hans Ernst of the Cincinnati Milling Machin 


control of machines. 


Company, will ap pear in an early number 





value of r is then 2.13 and c equals k or 1.24. Equa- 
tion (7) then becomes: 


א | = ] 


Taking M as 12, / will be 21, which is a trial solu 
tion that gives a reasonable value for the pinion /. 
Substituting back into the equations, we get 4 = 45, 
J = 33, B = 57, F = 24 and E = 36. One possibility 
of trouble, having F come out too small, is fortunately 
avoided in the above solution. The remaining four 
gears are determined by using the equations: 





В 6 

х = k 
F 0 
4 Н 

. = k? 
F D 


Remembering that the sums of the numbers of teeth 
on mating gears must be constant, the closest solutions 
in this example are C 53, D = 49, G = 28 and 
H 32. The speeds given by this gear combination 
compared with the ideal are given in Table IV. It is 
seen that a close approximation to the desired values 
is secured in this train, using ten gears of reasonable 
size to secure eight changes in speed. 

The maximum economy in a sliding-gear transmis 
sion comes when nine gears mounted on three shafts, 
as shown in Fig. 5, are used to give nine changes in 
speed. While a geometric progression is impossible 
with this arrangement, a series of speeds may be worked 
out which is satisfactory for some machines. An 
inalysis developed by the writer is given in the follow- 
ing paragraphs : 

lhe lowest speed N of the variable-velocity shaft 
comes when gears A and F are in mesh with D and H 
respectively. If the contact between the constant 
velocity and intermediate shafts is changed so that C 
drives F, the speed N is multiplied by the factor kı. 
where: 


By the same process of reasoning it is seen that there 
are three other multipliers, as follows : 


D B H 4 Н D 


/ } / l E G 


lhe various combinations of these factors, as shown 
in the third column of Table V, can be used to give 
nine speeds to the variable-velocity shaft. The prob 
lem then resolves itself into the selection of the four 
factors so that their various combinations will give 
the closest approximation possible to a geometric 
It is complicated by the fact that the 
choice of three of them practically determines the value 
of the fourth. 

\s a first step hi, ke, kg and kg can be taken as 
powers of some constant d, and the total amount by 
which to multiply NV for each speed can be determined 
in terms of d to various powers. Out of a number 
of combinations the writer has chosen k; = d1-3°5, ka 


progression 
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Fig. 5—Maximum economy for ћіпе- 
speed ratios is attained when nine 
gears are mounted on three shafts 





speed shaft 


lnter-‏ שר 


mediate 


Fig. 6—Irregularity in the progression 

of the speed ratios obtained in the ar- 

rangement shown in Fig. 5, can be 
corrected by adding another gear 


TABLE VI 
Speeds in 9-speed 10-gear 
transmission shown in Fig. 6 


R.P.M. 





чат Varıa ble 


= Constant 
speed 
shaft 





TABLE V 


Speeds in 9-speed 9-gear transmission shown 





Fig. 4—With this arrangement, using 
only three shafts and ten gears, eight- 
speed ratios are obtained 


TABLE IV 
Speeds in 8-speed 10-gear 
transmission shown in Fig. 4 





R.P.M. in Fig. 5 as calculated by two methods — 
pee Spee 
Speed rm ו‎ ₪ No. | Geom. |, a1 
— Geom. па! R.P.M. Caicuiated r.p.m. Prog. ctua 
Prog Actua 
Gears Using Using By By By | 111 110 
Speed In Multi- Multi- | Geom Geom. [Proposed] Gears 
| 111 110 No. Contact | plier k | plier d Prog Prog Ratios | Chosen 2 138 137 
138 139 | [gj \——_ ا‎ 3 171 170 
: 171 171 | AD, EH N . א‎ eN |m 11 113 4 12 10 
/ ‘ 2 CF, EH kiN |а | d0.84N 138 158 163 22 2 
4 212 210 3 TAD, FI] ולו | א"י4| איי4| אא‎ 180 183 5 262 262 
2 262 209 4 ADC kiN j dN —R 2 239 242 s 325 324 
6 7 1G К аз; 92.531 2 23‹ 2 - 
0 325 377 5 | CFI kiksN j dN | d3.88N 62 256 264 / 404 400 
7 404 405 6 BEH k:N j da5N | אי+4‎ 25 289 292 8 500 497 
50‹ 495 ا اا ا ااا ا اا ا‎ 20 
8 200 7 CF. DG | к.к. d1.38N d5.06N 404 339 348 = a | 66 7 
== 2 8 BE. FI | keksN | d56N | d5.%N 500 468 473 — — 
9 BE, DG | kek«N d6.75N א‎ 620 621 622 
(2) gives D = 34 and E 21. The three remaining a minimum pinion size of 20 teeth, this gave gears as 
к . : . с { н ככ‎ › 29 . , : > 
gears are readily determined, using the factors kı and follows: A 28 32, ( 42, D 42, E 32 
ks, and are found to be C = 27, F = 29 and I = 46. Е = 37, 6 22, H = 58, ] = 68 and J = 63. The 


result was not entirely satisfactory because the inter- 
mediate shaft had a maximum speed of 860 r.p.m 
Therefore a second series was figured with the constant 
velocity shaft running at 400 r.p.m. This gave gears 
as follows: A = 20, B = 30, C 41, D +7, 
2 37, מ ]] ,26 == ש ,42 == ו‎ 40, 1 = им 
52. The resulting speeds closely approximate a geom- 
etric progression, the only lapse being that the three 
top figures are about 2 per cent high. Even this varia 
tilon can smoothed out if we take the blank for the 41 
tooth gear C and cut 40 teeth on it, using a 
shaping cutter to generate the teeth. It will then run 
satisfactorily with the 26-tooth pinion on the original 
center distance. In Table VI are given the resulting 


hob or 


With the procedure set forth here, one can deter- 
mine the numbers of teeth for the change gears to give 
any desired number of speed ratios substantially in geo- 
metrical progression within any specified speed range. 


\s shown by the accompanying tables the actual speeds 


‹ 
- 


The last three columns of Table V shows the speeds 
which these gears would produce in comparison with 
the proposed values in terms of d and also with a 
geometric progression. 

While this gives a series of nine speeds between 
lefinite limits, it may not be satisfactory because of the 
rregular progression. It is possible to correct this 
efect by increasing the number of gears to ten as 
hown in Fig. 6. Here gears A, B and C are on one 
eeve and mesh with D, E and G respectively, while 

I and J mesh with D, E and F. In the solution the 
llowing expressions are used in combination with 
juation (7): 


pi D | 
6 = — Х — т 13 „у Ј ₪1 speeds. 
H E H 
D B E 6 
b=—X— =}? —X— = k? 
A E B G 


obtained by this method deviate only slightly from the 
exact geometrical progression. For all practical pur- 
poses, these small differences can be ignored as they 
would not be noticeable. | 


еге k is the multiplier of the geometric progression. 
or a constant speed shaft running at 450 r.p.m. a 
d range of 111 to 620 r.p.m., making k = 1.24, and 
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New Developments 


in Motor Drives 


































Here we see the control 
box greatly reduced in 
size and mounted close 
to the motor to mini- 
mize the amount of high- 
voltage wiring. Note the 
push-button station at the 


top of the machine 


During the next twelve years 
there was relatively little 
progress toward smaller elec- 
trical units. Here we see the 


old hand-starter placed on 
top of the motor which is 


mounted on a pivoted base 


One of the latest models 


of motor-driven milling ma- 
chines with main motor and 
control panel housed in the 
machine. The vertical motor 
on the side of the machine 
drives the table power fast 
travel mechanism and the 
coolant pump. A detailed 
description of the motors 
and controls on this machine 
is given on the opposite page 


Гһе first direct motor-driven 
machines were an aggrega- 
tion of a modified belt-driven 
machine and stock electrical 


units whose bulkiness made 


impossible a compact design 


One of the early applications of auto- 

matic controls. The panel box is so 

large that it had to be mounted sepa- 

rately. But the motor has been de- 

signed small enough to be housed in 
the machine 
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Feed motor and control panel 

for the vertical spindle milling 

machine. Separate covers are 

provided for the electrical con- 

trol panel and the motor com- 

partment including the chain 
guard 


To the left of the “forward- 
reverse-stop” pushbutton sta- 
tion is the drum type control 
for the four-speed motor that 


drives the vertical spindle 


ing the spindle motor, the feed 
motor is automatically stopped. 
This is done through a relay in 
the control. 

It will be noticed that no ex- 
ternal wiring is visible. All the 
wiring runs through ducts cored in 
the machine. For convenience and 
economy wiring harnesses are used. 
A detailed wiring diagram giving 
the length of each wire is made, 
from which ‘the various wires are 
cut to length and connected as may 
be required. All the wire ends are 
labeled with a metal tag which in 
dicates the terminal to which that 
wire end is to be fastened. If only 
a few wires are used, identification 
is by means of different colored in 
sulation on the wire 


107 


shaft is mounted on anti-friction 
bearings. To the left of the push- 
button station shown in the above 


photograph can be seen the handle 
of the drum-type control for select- 
ing the motor speed. The drive 
from the rotor to the spindle is 
either direct or through back gears, 
giving eight spindle speeds. 

30th the spindle motor and the 
constant speed feed motor are 
started and stopped by the push- 
button control station at the spindle. 
Reverse button, however, reverses 
only the spindle motor. An un 
usual feature is the electrical inter- 
lock between the spindle motor and 
the feed motor. If for any reason 
the spindle motor fails or the feed 
crowds the cutter, thereby overload 
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and Controls 


for Machine Tools 


lg r ומוי‎ he improvements in 
1 the compactness, reliability 
and mechanical construction of 
electric motors and controls have 
opened wonderful opportunities in 
the design of power-driven ma- 
chines. A glance at the photo 
graphs of the 1929 and 1933 
models of milling machines shown 
on the opposite page gives only а 
hint of what can be done. 

In the Brown & Sharpe 1933 
universal milling machine shown on 
the opposite page, the driving 
motor is mounted in a compart- 
ment in the lower part of the 
column. An oil-tight roof over the 
motor affords complete protection 
from oil, chips and dirt. Louvers 
on the side give ample ventilation. 
The same design of motor mount- 
ing 1s used for the feed motor of 
the B & S vertical spindle milling 
machine, a rear-end view of which, 
with covers removed, is shown on 
this page. On the right side of the 
column at the base can be seen the 
removable cover that protects the 
swing-bolt adjustment for the piv- 
oted bracket. 

In the latest designs of both the 
universal and the vertical spindle 
milling machines illustrated here the 
electrical controls are mounted on 
the rear face of the column, di- 
rectly above the motor, thereby re- 
quiring only a minimum amount of 
Wiring. One feature of the uni- 
versal machine is that the machine 
starting switch is located on the 
rear face of the column and is oper- 
ated through a mechanical linkage 
by a lever conveniently located near 
the front of the machine. 

the vertical spindle milling ma- 
chine a four-speed induction motor 
drives the spindle, this motor being 
designed as an integral part of the 
spindle head assembly, and its rotor 











COMMUNICATION 
. and COMMENT =: 


impossible to arrange twe teeth on 
each gear. 

Because of the relatively large 
amount of friction that takes place 
between the contacting teeth, the prac- 
tical application of gears of this type 
is limited. Although the loss of power 
would be greater than with normal 
spur gears of the same dimensions, 
this might not be serious in some cases 
as the loss by tooth friction in accu- 
rately made gears of the ordinary type 
is less than one per cent. In actual 
application the teeth would be made 
of helical form, and it would be de- 
sirable to keep the spiral angle small 
to reduce transmission losses. 


Other Involoid Gears 


To the Editor: 

Other tooth profiles of the same gen- 
eral type as that of the Involoid de- 
scribed by F. W. Shaw on page 31 of 
the January number can be cut on spe- 
cially arranged Fellows gear shapers. 
One of these is illustrated. Geo- 
metrically, the methods of cutting are 
identical in all of the types, the tool 
edges sweeping out helicoidal paths 
while the gear blank is rotated at a 
suitable speed. Pinions are cut as 
though they were ordinary spur or 
helical pinions. Cutting with a tool 
having more teeth than those of the 
pinion is sometimes a commercial 
necessity and results in the teeth of 
the gear being trimmed slightly, con- 
tact being confined to the radial axia! 
plane of the pinion. 

These tooth profiles are not suitable 
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Mating Gears Rotating in the Same 
Direction 


W. A. TuPLIN 
Huddersfield, England 


the tooth CD similar to the action of a 
cam and follower. Friction at the 
point of contact directs the contact 
force along the line OZ, causing rota- 
tion of the upper gear if QZ passes 
to the right of P. Assuming that ro- 
tation occurs, Q advances to F, the 
intersection of the tangent line and 
the tip circle of the gear R, the tooth 
contact stopping at this point. To con- 
tinue rotation of gear P, another pair 
of contacting teeth must be provided 
in a parallel plane. By adding a suf- 
ficient number of pairs of teeth, a 
continuous drive can be obtained as 
shown in Fig. 2. With an infinite 
number of teeth the drive consists of 
two single-tooth helical gears. 

In the case of equal 2-tooth gears, 
if the width of the tooth is too great, 
the tooth of one gear, in moving across 
the line of centers, may foul the second 
tooth. On the other hand, there will 
be excessive backlash if the width of 
the tooth is too small. When each 
gear makes contact with the other at 
two points, one on the leading profile 
and one on the trailing profile, there 
is no backlash. Using the geometry 
of the involute, the dimensions of the 
teeth can be determined when center 
distance and base circle dimensions are 
known for any given application. 
With some combinations of tip circle 
and base circle diameters, it may be 


Fig. 2—In a working model of this special gear design, a number of 


For an actual application 


similar plates are assembled on a shaft. 


two double-tooth helical gears would be used 


PRODUCT ENGINEERING + MARCH, 1934 


Where it is necessary to have two 
parallel shafts at small center distances 
rotating in the same direction, a special 
type of involute gear can be used. In 
demonstrating the generation of the 
involute gear tooth form a cord is 
passed transversely between two drums, 
a point on the cord describing an in- 
volute arc in relation to either of the 
drums as they revolve in opposite di- 
rections. If the cord is arranged to 
form a direct tangent, a point on the 
cord still describes an involute with 
respect to the drums, but the two 
drums revolve in the same direction. 
Chis principle was used to develop a 
special type of gearing in which mesh- 





FIG.1 


Fig. 1—Using involute tooth form 

a cam and follower design can be 

arranged to rotate two meshing 
gears in the same direction 


ing gears rotate in the same direction. 
Referring to Fig. 1, the point of 
contact O lies on XY, the common 
tangent to the base circles, and moves 
from Y to X with counter-clockwise 
tation, so that the tooth AB lifts 
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does not appear to be part of any par- 
ticular article. Inspection of this table 
shows that it is full of errors, and 
may possibly be dangerously mislead- 
ing to such of your readers as may 
choose to use it as a guide in their 
selection of materials for specific pur- 
poses. 

For example, I notice that Monel 
metal is said to be not resistant to 
dilute sulphuric acid at 68 deg. F. As 
you probably know, Monel metal is 
considered a standard material for use 
in connection with dilute sulphuric 
acid even at much higher temperatures 
than 68 deg. F., as in the construction 
of equipment used in the pickling of 
steel with hot, dilute sulphuric acid. 
Similar comments apply to dilute hy- 
drochloric acid at 68 deg. F. which 
Monel metal resists very well, al- 
though the tabulation says that it does 
not. On the other hand, the table 
indicates that Monel possesses good 
resistance to aqua ammonia, both 
dilute and concentrated, whereas the 
fact is that the resistance of Monel 
metal to ammonia corrosion is consid- 
erably inferior to its resistance to sul- 
phuric acid corrosion. 

І might go on and cite other incor- 
rect statements in the table which in 
general is so misleading that I believe 
it would be wise for you to warn read- 
ers against its general use as a guide 
in some early issue of your publica- 
tion. —F. L. LaAQue 

Development and Research Department 

International Nickel Company, Inc. 


To the Editor: 

We are indeed sorry to learn that 
you have suffered adverse criticism 
through your publication of the table 
in question in the October issue of 
Product Engineering. We shall make 
a few comments as a possible explana- 
tion for misunderstandings on the part 
of readers and also in justification of 
the table. 

It is somewhat unfortunate that the 
tabulation was entitled “Properties of 
Corrosion-Resistant Alloys.” It is this 
laboratory’s view that “Properties of 
Typical Laminating (or Laminated) 
Metals” would have been more appro- 
priate. Nor did a caption denote the 
true purpose of the table, which was 
meant merely as a general guide sup- 
plementing the article on laminated 
metal. It was not meant as a critical 
and comprehensive table on corrosion 
resistant materials, as implied by the 
title of the table. 

Mr. LaQue of the International 
Nickel Company no doubt perused the 
table in a critical frame of mind and 
when he noticed the “many grave 
errors,” especially as regarding the 
resistance to corrosion of his com- 
pany’s products, he was naturally dis- 
turbed. Evidently, he did not read 
the article on “Laminated Metals” or 
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One of the crown- 

type worm gear tooth 

profiles similar to the 

Involoid, that can be 

generated on a Fellows 
gear shaper 


Error in Worm Gear 


Formula 
To the Editor: 

In the February number there is a 
very valuable article on “Practical 
Data and Formulas for the Design of 
Worm Gears.” I believe, however, 
that there is an error in Formula (3) 
on page 64. It does not seem correct 
to have the Barth factor added to the 
expression for the material and service 
factor, ml Usually in formulas of 

SF Р 
this kind these two factors are prod- 
ucts, being multiplied together instead 
of being added. 

I also wish you would confirm the 
statement in the text that, “. . . the 
design procedure given here has 
formed the basis for a great number 
and variety of designs that have given 
satisfaction in many fields of service.” 

—С. О. NORTH 
Bay City, Mich. 


Editor’s Note: 
Mr. North is correct, the formula 
was printed: 


Е 600 МЕ 
10 == 4 (a + Vw + SF 


It should read: 


* 600 МЕ 
La TLs Gar Є x ME) 


As to confirming the statement, “the 
design procedure given here has 
formed the basis for a great number 
and variety of designs that have given 
satisfactory service in many fields,” 
the author of the article, C. H. Grill, 
was formerly chief engineer of the 


Philadelphia Gear Works. 


A Warning and An 
Explanation 


To the Editor: 

The October 1933 issue of your pub- 
lication has just come to my attention, 
and I notice on page 370 there is given 
a tabulation of some “Properties of 
Corrosion-Resisting Alloys,” which 
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for transmission of high loads at high 
speeds, nor are they relatively silent in 
operation in all reduction ratios. For 
moderate speed and load conditions, 
they do have possible applications 
since they can be easily mounted and 
can be shaped from cast blanks with 
little finish allowance. 

Cast-iron gears, with a hardness of 
165 Brinell, 103 teeth, 8 pitch, 3-in. 
face have been cut from solid blanks 
in less than four minutes cutting time. 
The relative straightness of this tooth 
profile permitted the use of heavy feeds 
without loss of shape by excessive flat- 
ting. —RoLanp V. HuTCHINSON 

Lansing, Mich. 


Unfair to the Belt Drive 


J. R. HOPKINS 
Chicago Belting Company 


Machine designers should recognize 
that no machine is correctly designed 
until it is hooked up and running, and 
that the machine must be designed for 
economy and good engineering in the 
drive and motor, as well as in the ma- 
chine itself. The trouble is that ma- 
chine designers seldom select a large 
enough driven pulley so that flat belts 
гт V-belts run at their best operating 
speeds. For example, in a slide press 
which is now being sold for individual 
drive, a V-belt driving a 32-in. fly- 
wheel runs at a speed of only 365 ft. 
per min, As shown in the accompany- 
ing table, V-belts should be used at a 
speed of 2,000 and 3,000 ft. per min. 


vpe of Linear Speed 

rive ft. per min. 
ПО дае сеа 1,000-1,500 
:וא ו‎ дй 2,000-3,000 
0 3,000-4,000 


in addition, many machine tools are 
igned for too wide a range of loads, 
h the motors and belts specified for 
maximum load. Many machine tool 
lders do not even know what loads 
their own machines will require in cus- 
rs’ plants. There must be a tre- 
lous waste in designing machines 
ich wide limits. 
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In gasoline engines of equal displacement, both the relative magnitude 
and frequency of the vibrating forces vary with the number of cylinders 


cylinder engine having more vibration. 

[п engines of four, six and eight 
cylinders the frequency of torque im- 
pulses is of the same order of har- 
monic as the vibrating forces, but they 
are opposed in phase. Thus, at low 
speed and high torque the explosion 
impulses predominate, causing the en- 
gine to vibrate. At a higher speed the 
inertia and at som 
point almost completely balance the ex 
plosion reactions, eliminating the vi 
bration at this speed. At still higher 
speeds the inertia forces predominate 
and the engine again vibrates. This 
effect is noticeable on certain engines, 
and is much worse when the engine is 
idling at full speed than when it is un 
der load at the same speed. 


forces increase 


Does Bigger Mean Better? 


Го the Editor 

We have to look upon. th 
automobile as representing our most 
progressive industry. How far is this 
appraisal justified, or have we eng! 
neers allowed ourselves to be carried 
away with advertising phrases pri 
marily intended for the general pub 
lic? Is it not a good time for the in 
dustry to look at the situation calm! 
and take account of stock? 

Ever since the days of big produ 
tion we find a surprisingly uniforı 
policy of so-called progress in every 
line of cars. We start with a small ci 
as the price leader and tell the buyeı 
to-be of its advantages because of co! 
venient size, light weight, economy and 
all the rest. But in spite of its being 
almost perfection we add a few inchi 
of wheelbase, make it heavier and 
course put in a bigger motor from yi 
to year. Very soon the advertised \ 
tues of the small car disappear and 
its place we have a car of from 119 


come 


with the crankshaft. The position of 
this vibrational axis depends on the 
distribution of the masses and the na- 
ture of the restraint offered by the 
mountings. Because of the concen- 
trated mass of the flywheel this axis 
inclines downward to a point near the 
universal coupling, giving but little dis- 
placement at this point. 

Inertia forces F acting on the piston, 
as calculated by Equation (1), exert a 
torque on the crankshaft and flywheel, 
producing an equal and opposite reac- 
tion on the engine block. The inertia 
torque acting through the lever arm 
L. Equation (2), causes a vibration 
torque T, the product of F and L, as 
shown in Equation (3). 

Of the four terms in Equation (3), 
the first harmonic, the 
second and third are third harmonics 
and the last one is a fourth harmonic. 
In a four-cylinder engine the total vi 
brational effort is given by Equation 
(4), showing that only the second and 


is a second 


fourth harmonics are present. In a 
six-cylinder engine the second har- 


monic drops out and also most of the 
fourth harmonic, leaving the third 
harmonic dominant. As shown in the 
accompanying curve, the total vibra- 
tional torque for the six-cylinder en- 
gine is much less than for a four. In 
a straight-eight engine, the first, second 
and third terms drop out leaving only 
a fourth harmonic. 

When the linear inertia forces of the 
pistons are considered, there is no un- 
balanced primary couple in 4-cycle en- 
vines having two, four, six and eight 
cylinders in line. But in the two and 
four-cylinder engine the secondaries 
of linear acceleration of the pistons are 
additive while in the and eight 
they are subtractive and cancel out al- 
together. It is usual to assume that a 
six and eight-cylinder engine are in 
perfect balance, but there is a vibrat- 
ing couple in both acting on an axis 
parallel with the crankshaft, the six- 
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he would have seen the connection of 
the table. He could not have known 
its purpose or connection from the 
title of the table. 

In justification of the data as pre- 
in the 


that 


sented tabulation, we wish to 
information had been 
gathered for our own use 
from sources which we consid- 
ered reliable. The particular data on 
Monel metal which has been 
verely criticized was taken from tables 
published by the American Society for 
Testing Materials. This set of tables 
was part of the society’s Proceedings, 
Vol. 30, Part 1, 1930. Quoting their 
table we find for the corrosion resis- 
tance of Monel in sulphuric acid (all 
concentrations) and hydrochloric acid 
(all concentrations), “Varies with in- 
dividual conditions—consult manufac- 
turer.” This statement to us had the 
meaning of not being generally resis 
tant. For ammonium hydroxide undei 
all concentrations we find 
11 nol d á 

Since 


State the 
together 


many 


SO Se- 


“recom 


the data presented in these 
A.S.T.M. tables had been supplied by 
themselves, 


manufacturers we think 
they are as reliable as any table can 
be. Perhaps our interpretation of the 


resistance 


of Monel metal to the acids 


n question is not fair to Monel metal, 
but that is the way we saw it. Upon 
perusal of a late bulletin by the Inter 


national Nickel Company, we find 


that the data conflict to a certain 
extent but not too severely. We agree 
that a question mark in the column 
vould have been more diplomatic than 
i direct “no.” 

Ot the remaining data, some of it 
ах been taken from our own labora 
tory records: the remainder has been 


gathered together from the A.S.T.M. 
tables: charts published by Chemical 
Vetallurgical Engineering; and 


trom the bulletins of various manufac 


We trust that these comments will 
erve to explain any misinterpreta 
tions and help to maintain cordial 
elations between all parties concerned 

\. W. PETERSON 
Wetallurgis reneral Plate Compan 
. i ו‎ 
Engine Vibration 
lL.. D. HAGENBOOK 
Designing Engince! 
\ וו וו ] ]יו‎ E трал 
In gasoline engines the only un 


balancing forces generally considered 
ire those of the inertia of the recipro 
in the various planes 
perpendicular to the axis of the crank 
haft. This procedure takes no account 
t the mechanical unbalance that pro 


luces 


cating masses 


a rocking couple tending to vi 


rate the engine about an axis parallel 
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made by the neutral axis of bending, is 
not the same as the angle a, the axis 
of bending moment, the maximum 
stress S is given by the following equa- 
tions in which Z agrees in form with 

that given by Mr. Van Voorhis: 

< M cos (@—a) 
— 2 
For inclined loading, if the angle 9 
of the neutral axis is used, it is per- 
missible to use the usual stress equa 
tion. In general, however, this method 
is not very convenient as the angle х 
will usually be the known quantity, 
while the angle 9 will have to be cal- 
culated. Undoubtedly, many engineers 
fall into the error suggested by this 
criticism. Handbooks that publish such 
formulas without adequate explanation, 
and most of them do, are open to 
criticism on this account. 

—H. R. Lioyp 
University of Michigan 





lo the Editor 

Mr. Lloyd's criticism 15 accepted, 
and it is regretted that the modulus as 
determined from the chart published 
in the December, 1933, number cannot 
be used in a more simple manner. The 
error which would be introduced by 
improper use of this chart is on the 
safe side but would likely be too large 

for satisfactory use. 
—M. G. VAN VOORHIS 
South Euclid, Ohio 


Improved Style or 
Performance 


HARRY E. COHEN 
New York, N. Y. 


foo much emphasis is placed on the 
style phase and not enough on im- 
proving the basic appeal on which 
a product is bought. In an appliance, 
for example, the importance of style 
must not be belittled, but more effort 
should be made to learn consumers’ 
reactions regarding the usefulness, de- 
sign and performance of the device. 
The manufacturer can by careful 
analysis of the work of service men 
determine what is basically wrong 
with the product. This practice would 
insure a successful marketing policy 
as it would make certain that the 
product is designed to fulfill the func- 
tions for which it is intended. 

A common practice is to redesign 
the product constantly, making new 
models for the express purpose of 
“showing the trade something new 
each year.” This practice, while a 
temporary stimulant, represents a 
wasteful form of distribution because 
it unnecessarily increases the cost of 
the product and passes an increasing 
cost on to the consumer. 


is especially useful in listing lengths 
of standard parts that are normally 
carried in stock, in addition to which 
it eliminates a great deal of drafting 
time. Experience with this method 


No. 28 dril/ (0./40§") 
' \ 2 holes 


| 18. | 
--/ n / ” 
= = | 
"ШШ + 1 =, > 
Note: For part number suffix length L 


to drawing number, thus L-745 -/+" 
Material: Zz "diam. Everdur 






Where length is the only variable 
drafting expense is reduced by 
using this type of drawing 


over an extended period also demon 
strates that it is of considerable assist- 
ance in formulating bills of material. 
It should be noted, however, that vari 
ations of finish, material and size can- 
not be listed, so that it is necessary to 
prepare separate drawings when these 
variables exist. 


A Proper Criticism 


lo the Editor 
Criticism of M. G. Van Voorhis’ 
chart for the modulus of a rectangle 
section at angle x, as outlined last 
month, is not that the formula is an 
incorrect calculation of the value Z 
/ y it defined in the usual way, but 
that it is incorrect to use this modulus 
in the same way as for a principal axis 
by means of the usual equation: 
0 hending moment 
Stress 
section modulus 
This question is discussed in com- 
plete detail in Boyd’s “Strength of 
Materials,” third edition, Appendix B, 
page 412. As illustrated in the accom- 
panving diagram where 9, the angle 


y р" 





Where the angle made by the 

neutral axis of bending is not the 

same as the angle of the section 

axis the usual stress formula cannot 
be used 
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125-in. wheelbase and weighing well 
ver 4,000 pounds. 

Then we bring out another small car 
in the line and go through the same 
illeged progressive evolution. The only 
real changes are in making it bigger, 
heavier and less economical, which is 
at least a doubtful kind of progress. 
[he automotive industry developed the 
light, strong alloys of steel and of non- 
ferrous metals, but uses them all too 
sparingly. We blame the railroad en- 
gineers for constant increase in the 
weight of the equipment, and then fol- 
low suit with ever heavier automobiles. 

One alibi is that weight makes for 
easy riding, yet we know of 6,000 1b. 
cars which ride little better fhan trucks 
of the same weight. And if the heavy 
cars actually ride so well why bother 
to give them knee-action wheels the 
same as the cheaper light cars? 

The truth is that automobiles do not 
represent the wonderfully progressive 
engineering we like to shout about. 
Sales departments demand talking 
points and talk about “sensing the 
trend of customers’ desires,” before 
they are even known by themselves. 
\side from the desire for efficient loco 
motion in reasonable comfort, most of 
the “demands” for multi-cylinders, oc- 
tane selectors, ride controls, free wheel- 
ing and the like have come from sales 
department propaganda, not from the 
public. 

Now we are being told of the won 
derful advantages of knee action. As 
suming it is all that is claimed why has 
it taken our progressive engineers so 
long to find its advantages, for “knees” 

| various kinds have been used in 
Europe for the past five or ten years. 

Considering the handicaps imposed 
m the designers by sales, by body de 
signs and by costs departments, they 
have done fairly well. But why they 
still put out cars in the middle or 
higher class that require grease gun 
connections at a dozen inaccessible 
places, is a mystery. And some of the 
new “knees” add perhaps a dozen more 
grease gun fittings. And while the 
service station man can reach these oil 
holes, he sometimes misses a few. The 
skirted fenders and wheel covers add 

the inaccessibility of parts. 

FRANK C. HUDSON, 
Vew York, N. Y 


Drafting Short-Cuts 


HaroLD L. WYNN 
Executive Engineer 
Electric Manufacturing Corporation 


| lying to such parts as studs, 
1 bars, rivets, special washers and 
general components, the drafting 
method shown in the accompanying 

tion is particularly useful. It 





















even a thousand parts, elapsed time 
of almost any brief event can be meas- 
ured. For example, the fraction of a 
cycle required for a high-speed relay 
to operate, the time of an operator to 
apply automobile brakes after receiv- 
ing a signal, the reaction time of an 
individual during psychological studies, 
can all be determined. 

Developed recently by Westing- 
house engineers, this timer can take 
any one of several different forms for 
dividing one cycle of a 60-cycle wave 
into 60 parts. One method uses a 
synchronous motor-driven disk, ro- 
tating behind a shield. On the disk 
numbers from zero to sixty are cut 
through at the periphery and as the 
disk rotates the numbers pass before 
a viewing slot in the shield. Behind 
the disk, in line with the slot, a neon 
light is arranged to flash at the end 
of the period under observation. 

For applying this device to measurt 
the time required for a high-speed 
relay to operate, while the disk 
being driven at one revolution ре 
second by a 60-cycle synchronous 
tor, a switch is closed. The circu! 
is so arranged that the high-speed r‘ 
lav is energized at the exact insta! 
the zero on the disk passes by t 
The neon lamp is th 
energized at the exact instant wh 
the relay has completed its operati 
A number is illuminated by the + 
tremely brief but high intensity fla 


view ing slot. 


thereby indicating the time of oO] 
ation of the relay. Although the nu 
ber is seen only perhaps for a th 
sandth of a second, the persistanc: 
vision makes the number easily re 
nizable. For example, the numbet 





company is in a position to fully util 


ize metallurgical research develop- 
ments and to work out new alloys es- 
pecially fitted to meet the particular 
requirements of their industry. 


Copper Resists Soil 
Corrosion 


Copper and alloys high in copper 
appear to corrode less rapidly than 
ferrous materials in practically all soils, 
according to a recent report from the 
Bureau of Standards. All commonly 
used ferrous materials were found to 
corrode similarly underground, the soil 
characteristics being the most im 
portant factor in determining the 
amount of corrosion. Metallic coatings 
appeared to have reduced the rates of 
corrosion, but a number ot specimens 
developed rust spots after extended ex 
\ complete report of this 
study is given in Research Paper No. 
638 in the Bureau of Standards 
Journal of Research tor January 1934 


posure 


Measurement of Split 
Seconds 


Visual instantaneous 
extremely brief time intervals are now 


Indications ot} 


obtainable with a new high-speed tim 
Operating on the prin 
ciple of dividing one cycle of a 60 


ing device. 


cycle wave into sixty, a hundred or 
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delivered 
to the 
Union Pacific, this alu- 

streamlined train 
the country 


Recently 
by Pullman 


minum 
is now touring 


- NE 


More Streamlined Trains 


Several additional 3-car streamlined 
aluminum trains are being built by the 
Pullman Car Manufacturing Co. ac 
cording to Mr. M. P. Winther of the 
Pullman Company. It is stated that 
these new 3-car units will be identical 
to the train recently delivered to thi 
Union Pacifc Railroad. 

The New York, New Haven א‎ 
Hartford Railroad is also reported to 
be considering the use of high-speed 
streamlined trains for main line serv 
ice \lth ugh details of the type 01 
train, its size and passenger capacity 
are not vet known, Mr. John J. Pelley, 
of the New Haven an 
at bids have already been 


president 
nounced t 
isked tor the streamlined train 


Researches in 
Alloys for Watch-making 


1) 11 the variety of alloys used 


[1 { prove and stand 
irdize t etals used in this industry 
Klein National Watch Company 
Spot 1 £ a research ]ות‎ il 
B Memorial Institute t 
study ullurev of wat naking 
Нал idv developed the manu 
tactu S wn parts, rathe tha 
ly eign sources e Fle 
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grounds. A central cylindrical section, 
capped by a dome, will house Ford’s 
historical exhibit covering the develop- 
ment of modern transportation methods 
from the time of the chariot. In a hall 
500x170 ft. will be Ford’s demonstra 
tion of how the earth furnishes such 
materials as rubber, minerals, asbestos 
and soya beans used in making his au 
tomobile. The arranging of these ex 
hibits, and the interior decorations for 
the entire building will be under th 
direction of Mr. Teague. 


Industrial Art Exposition 
Opens April 3 


Preparation of exhibits for the In 
dustrial Art Exposition will be com- 
pleted in time to open the exhibition on 
April 3, according to Alon Bement. 
director of the National Alliance of 
\rt and Industry. The exhibit will 
occupy 25,000 sq.ft. of floor space on 
the 63rd floor of the R.C.A. Building 
There will be two groups of exhibits, 
one devoted to industrial materials, 
and the other to manufactured articles. 

Exhibits of articles are restricted to 
those originated by the designer dis- 
playing them. Each article must be in 
tended for quantity reproduction and 
must bear a manufacturer's name. 
Within these limitations, articles al 
ready entered cover the range from 
percolators to perambulators, from 
china and glass to railroad trains, 
from alarm clocks to draperies and 
furniture, and from refrigerators to 
oil-burners. 


European Applications 
of Nickel Alloy Steels 


Numerous interesting applications 
of alloy steels as practiced in Europe 
include the use of a nickel-chromium 
molybdenum steel for switches and 
cross-overs in mine trackage. Besides 
having a high resistance to abrasion, 
this alloy is weldable, machinable and 
has a high elastic limit. After air 
quenching, and depending on the draw 
ing temperature, it has an ultimate 
strength of 125,000-240,000 Ib. per sq. 
in., an elastic limit 105,000-200,000 Ib. 
per sq.in., elongation 6-16 per cent, 
and Brinell hardness 275-450. It is re 
ported that thousands of frogs made 
of this steel have been in use over a 
period of six years under heavy traffic 
conditions and have been highly satis- 
factory. 

Other European uses of alloy steels 
include nickel-chromium steels for 
vibrating screens; gears, pins and 
buckets of steam shovels; and in 
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imagines when the object has several 
colors. The blue rays come to a focus 
a little ahead and the red rays a little 
behind the retina. For this reason it 
is impossible for the eye to form a 
sharp imagine of an object showing 
two or more colors. 

Eve-strain attending close work un- 
der ordinary light is in part the result 
ot the effort of the lens to bring all 
colors into sharp focus at the same 
time. The lens cannot accomplish this, 
but it never stops trying, and this con- 
stant effort leads to eye fatigue. Such 
wasted effort does not occur with 
monochromatic light, and continued 
close work becomes possible. The 
sodium arc, with its greater acuity, 
combined with the fact that its color 
is at the point of maximum sensitivity 
of the eye, makes the sodium lamp ex- 
tremely useful under conditions where 
fine detail must be observed. 


New High-Strength Bronze 


From reports of recent tests, a new 
age-hardening bronze casting alloy 
containing 6 per cent nickel, 6 per cent 
tin and 88 per cent copper opens up 
new possible uses for non-ferrous cast 
ings. This alloy when heat treated de- 
velops a Brinell hardness of 200, with 
an ultimate strength of 100,000 lb. per 
sq.in., a yield strength of 82,000 1b. per 
sq.in., a proportional limit of 60,000 Ib. 
per sq.in., and 10 per cent elongation. 
This compares with an ultimate 
strength of 40,000 Ib. per sq.in. and a 
proportional limit of 12,000 1b. per 
sq.in. for the standard bronze material. 
The new alloy costs no more than the 
standard 88-10-2 bronze. 

\s explained by E. N. Wise and 
J]. T. Eash in an article, “Strength and 
\ging Characteristics of the Nickel 
Bronzes,” in Metal Technology for 
January, 1934, the age-hardening is 
caused by the precipitation of a phase 
containing an equal weight of nickel 
and tin. By properly adjusting the 
heat-treatment, a selected combination 
of properties can be secured in heat- 
treated castings of this alloy. The au 
thors point out that these unusual 
properties can be readily secured with 
present foundry technique. 


Teague Selected by Ford 


For the Henry Ford Building at 
the Century of Progress, Walter 
Teague has been awarded the contract 
for setting up the exhibit and decorat- 
ing the interior of the building. With a 
floor area of 11 acres, this building, 
800-ft long, will be the largest on the 
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pearing indicates the relay operated 

17/60 of one cycle. 

[his device has been found invalu- 
able by Westinghouse for use in de- 
signing high-speed relays, but it has 
not as yet been made commercially 
ivailable. 


Automotive Engineer 
Conjectures on Efficiency 


Further improvements in automobile 
design were suggested by E. H. 
Shepard, of the Chevrolet Motor Com- 
pany in a paper, “The Economy 
Fallacy,” read at the annual meeting 
of the Society of Automotive Engi- 
neers. Quoting Mr. Shepard’s closing 
remarks : 

“Suppose that 80 or 90 per cent of 
the motor friction was eliminated by 
removing piston ring drag, by using 
needle bearings on all rotating sur- 
faces, and by reducing friction on push 
rod tappets and cams. Suppose that 
some way was found to use the heat 
now wasted in the water jacket and 
exhaust system. 

“After this we could devise a satis- 
factory constant compression engine 
so that pumping losses would be all but 
eliminated, and the part-throttle ther 
mal efficiency doubled. By mounting 
this engine in a car with rolling re- 
sistance reduced by ball bearings, 
using a new form of tire with flexible 
tread and sidewalls, with a body that 
was truly streamlined, we could get 
such an increase in miles per gal- 
lon й 

Mr. Shepard’s remarks indicate that 
there is still room for further improve- 
ments in automobile performance. But 
in the light of present knowledge, to 
what extent are these conjectured im 
provements visionary ? 


Sodium Lamps 
Reduce Eye Strain 


Radiating nearly all of its light in 
vellow part of the spectrum, the 
sodium are is essentially monochroma- 
tic although the presence of a small 
unt of neon as a “starting gas” 
ב‎ the average color a light orange. 
ntrast, light from the sun or from 
‘andescent lamp is composed of 
the colors in the spectrum as 
in a recent article in Product 
cering for December 1933, page 


05 \lthough light from an incan- 
е lamp is apparently yellow in 
ti ctually all colors—violet, blue, 
gri yellow, orange and red—are 


of the limitations of the human 
its inability to form sharp 








welded material. To satisfactorily con 
trol the short-time interval so that uni 
form welds could be produced, elec- 
tronic time control is necessary. 


Design Trends in Heating 
Equipment 


At the Heating and Ventilating Ex- 


position, held in New York, February 
5-9, there was a marked increase in the 
number of domestic heating units with 
a furnace specially designed for oil 
burners. The entire unit is inclosed in 
a casing with smooth outer surfaces, 


and is usually enameled in color. In 
oil burner units the evident trend is 
toward a greater use of standard pur- 
chased parts such as pumps, relief 
valves, nozzles, fans and electric 


motors, 


Most of the oil burners exhibited 
were of the “gun-type” with the elec- 
tric motor direct-connected to a shaft 
carrying the blower fan and oil pump. 
Considerable ingenuity was displayed 
in arranging the units to form a bal- 
anced design on each side of the air- 
blast tube. Enamel or lacquer exterior 
finish in red, black and other colors 
predominated, while several units were 
finished in a glossy vitreous enamel in 
bright colors. Nearly all the oil burn- 
ers had screens of Monel metal and 
nozzles of hardened stainless steel. 

In air-conditioning devices tinned 
copper is the material most used for 
heating or cooling coils, with fins em- 
ployed in some devices to increase the 
cooling surface. An aluminum corro- 
sion-resistant alloy is used in one 
brine-spray cooler. For hot-water coils 
inside of steam boilers, one manufac- 
turer uses extruded seamless copper 
tubing with joints silver-soldered. 
This tube coil is sealed into the steam 
boiler by means of a lead gasket. 

Space limitations in air conditioning 
apparatus usually make it necessary to 
apply a small high-speed electric motor 
to drive a relatively slow-speed com- 
pressor or pump with a short center 
distance between the motor and pump 
shafts. For this drive V-belts are in 
general use, having as many as four or 
five belts in the larger capacity units. 
A new type of leather belting on dis- 
play, subjected to a special treatment 
in addition to the ordinary tanning 
process, was said to give greater grip 
and was claimed to be suitable for 
short center drives, even with small 
ares of contact. 

In the effort to reduce noise, electric 
motor manufacturers had on display 
several new resilient motor mountings 
as well as motors with special wind- 
ings and new electrical designs. 

Air filtering devices made use ot 
sheet felt, cotton fabric, and a new 
glass material in fibrous form. 


Concentrated 
stress at this 


point Gradual stress | 





Showing how a groove in the face 
of a pressed-on gear gives a more 
uniform distribution of the press- 
fit stresses, greatly increasing the 


fatigue strength of the axle 


portion of the hub between the groove 
and shaft causes a gradual instead of an 
abrupt change in shaft stresses at the 
edge of the gear. 

At the same meeting, C. F. Nagel, 
Jr., chief metallurgist of the Aluminum 
Company, explained the properties of 
the new age-hardening 24S aluminum 
alloy, which has larger proportions of 
the same alloying elements as the 
duralumin material. Although this 
new 24S alloy has no higher fatigue 
strength than dural, it does have 20 per 
cent greater yield point. Mr. Nagel 
also stated that spot welding methods 
using large currents for a short length 
of time have been successfully applied 
to Alclad material, joining the two 
pieces without affecting the corrosion- 
resisting properties of the aluminum 
surface. Such welds are said to have 
the same corrosion resistance as the un- 


MEETINGS 


American Society for Testing Ma- 
terials—Annual meeting, Chalfonte- 
Haddon Hall, Atlantic City, June 
25-29. R. E. Hess, assistant secre- 
tary, 260 South Broad St., Philadel- 
phia, Pa. 





EXHIBITIONS 





National Alliance of Art and In- 
dustry—Industrial Arts Exposition, 
R.C.A. Bldg. New York, N. Y., 
April 3-30. Alon Bement, director, 
30 Rockefeller Plaza, R.C.A. Bldg., 
New York, N. Y. 

National Oil Burner Show—Com- 
mercial Museum, Philadelphia, Pa., 
March 5-9. Harry F. Tapp, secre- 
tary, American Oil Burner Associa- 
tion, 342 Madison Ave., New York, 
N. Y. 

Packaging Exposition — Hotel 
Astor, New York, N. Y., March 13- 
16. American Management Asso- 
ciation, 232 Madison Ave., New 
York, N. Y. 
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briquette presses. It is reported that 
in a series of tests the life of a balance 
shaft made of 2 per cent nickel steel 
and heat-treated was three times as 
long as that of a similar shaft made of 
ordinary semi-hard carbon steel. For 
air compressor valves exceptionally 
good results have been obtained by 
using a 34 per cent nickel. 

A good idea of the extent to which 
some English manufacturers use a!lov 
steels can be gained from the fact that 
the internationally known firm of Hol- 
man Bros., Ltd., of Camborne design 
machines wherein 80 per cent of the 
machine is made of various alloy steels 
of 3-5 per cent nickel. Similarly a 
well known French manufacturer of 
hammer drills makes relatively equally 
extensive use of 3.5 per cent nickel 
steel quenched in oil or 3 per cent 
nickel steel case hardened and 
quenched, For the pistons of concrete 
breakers which must be hard and 
shock resistant, this same company 
uses a cause hardened 4.91 per cent 
nickel—0.53 per cent chromium alloy. 


Weathered Copper 
Service tests indicate that the 
of quickly producing a 
weathered effect on copper is now out 
of the laboratory stage, according to 
William M. Crane, Jr., of the Copper 
& Brass Research Association. By 
this method copper roofs and other 
sheet copper work may be made to 
turn a beautiful green within a few 
hours. This artificial weathering 1s 
produced by spraying on the metal 
five or six applications of ammonium 
sulphate which, upon subsequent wash 
ing with water, produces a green coat- 
ing over the copper. 


process 


Shrink-Fit Stresses Respon- 
sible for Fatigue Failure 


Investigations to determine the cause 
of a number of failures of axles in rail- 
road service indicate that the stresses 
produced by pressing or shrink-fitting 
a wheel or gear hub reduce the fatigue 
strength of the axle. According to in 
formation given by A. V. de Forest at 
a recent meeting of the Institute of 
\eronautical Sciences held at Columbia 
University, the reduction in fatigue 
strength may be as much as 40 to 60 
per cent. Experiments made to find 
out how to overcome this condition 
have revealed that the stress concentra- 
tion at the edge of the pressed-on hub 
can be reduced as much as 75 per cent 
by cutting a deep groove in the face of 
the hub, as shown in the accompanving 
l Elastic deflection of the 


illustration. 
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NEW MATERIALS and PARTS 


vibration service. Coupling consists of 
two identical hubs with extert:al teeth, 
each hub meshing with a torque ring 
consisting of a solid steel ring with 
teeth cut on the inside and outside. 


Torque rings mesh with the outer case 





and are held loosely in place by the 
bolted-on end plates. End plates serve 
only to seal the coupling from dust and 
moisture, and to retain the lubricant. 
The addition of the torque ring pro- 
vides engagement at four points at 
which relative movements between the 
engaging teeth can take place. Since 
hubs are identical, they can be inter 
changed when teeth become worn to 
provide new driving surfaces. Like- 
wise, torque rings can be reversed to 
provide new driving surfaces. Avail- 
able in fifteen regular sizes for shafts 
from 1% to 12 in. diameter, with rat- 
ings from 225 hp. to 4,840 hp. per 100 
r.p.m. Smith & Serrell, 7 Halsey St., 
Newark, N. J. 


Dings Magnetic Clutch-Coupling 


Combining a magnetic clutch and a 
positive mechanical coupling, the con 
tact surfaces have serrated V-tooth 
faces, designed so that engagement is 
instantaneous over the entire face. Pi- 
lot bearing on the shaft is supported on 
a ball bearing. Adaptable for synchro- 
nizing the speed of direct current mo 
tors, for use with mill “screwdowns” 
or wherever positive mechanical en- 
gagement with magnetic operation is 
desired. Magnetic coil is form wound 
and vacuum pressure impregnated. 
Slip rings and brush holders are pro 
tected by a housing. With this con- 
struction the coupling is said to trans 
mit six times as much power as a 
friction clutch of the same diameter 
and current consumption. Available 
in sizes ranging from 12 in. requiring 
150 watts and transmitting 20 hp. at 
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relay has single-pole, double-throw 
contacts located in a heavy-wall glass 
tube from which air has been removed. 
A movable arm passing through a 
metal bellows at one end operates a 


moving contact between two stationary 
contacts within the tube. Contacts 
rated at 15 amp. continuous, 10 amp. 
interrupting, at 115 and 230 volts, a.c. 
ог d.c. Case is 2s%-in. wide, 42%-in. 
high, 248-in. deep. General Electric 
5 
Co., Schenectady, N. Y. 


Lunkenheimer Constant Level 


Oiler 


Designed to automatically maintain 
a constant oil level in ring-oiled bear- 
ings or anti-friction bearings with oil 
bath lubrication. The device operates 
on the liquid seal principle, feeding 
only when the oil level in the bearing 
drops below the end of the shank, 
breaking the liquid seal and permitting 


air to enter the bottle. Adjusting col 
lar gives a vertical adjustment range 
of } in. in oil level. lo refill, bottle 





is lifted out of the tee fitting without 
disturbing any connections, so that 
spare bottles may be filled and sub- 
stituted for empty ones. The Lunken- 
heimer Co., Cincinnati, Ohio. 


Waldron Coupling 


For heavy-duty direct-connected or 

geared motor and engine drives, this 

‘oupling is designed for heavy loads, 
1 


arge misalignments, heavy shock and 


( 
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Delta Automatic Voltage 
Regulator 


Operating by changing voltage rela- 
tions between the windings of two 
transformers, regulator provides a sta- 
ble voltage output with variations as 
high as 25 per cent in voltage supply, 
operating with negligible time delay. 





Has no relays and other moving parts. 
Designed to maintain an output volt- 
age variation within plus or minus 1 
per cent with a load of approximately 
unity power factor, and available in 
special designs for equal performance 
with load power factors other than 
unity. Stock sizes are made for 95-130 
volt input in power ratings of 60 watts 
as shown, and also in ratings of 120, 
250, and up to 2,000 watts output. 
Delta Mfg. Co., 29 Osborne St., Cam- 
bridge, Mass. 


G.E. Vacuum-Contact Relays 


Designated as Type HBA for use 
in atmospheres that may contain ex- 
plosive gases such as in coal mines, oil 
refineries, flour mills and grain eleva- 


t 
{ 


Inclosed in a steel container, 
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said to transmit but 47 per cent a 
much heat as a single glass window 
Charles D. Haven, 3508 N. Oakland 
Ave., Milwaukee, Wis. 


Larger Sundstrand Pump 


Rotary pump with positive displace 
ment is designed for pumping fluid 
at high pressure. As described in this 
section of the June number, rotor and 
roller revolve with each other and ar 
carried in roller or needle bearings. 
Pump is said to develop high volu 
metric efficiency because of the sell 
emptying design of the pumping mem 
bers. Now available in two larger 
sizes, 1 and 2 gal. per min. at 1,725 
r.p.m. Sundstrand Machine Tool Co., 
Rockford, Ill. 


Cast-Iron Switch Inclosures 


Having the same features as the 
maker’s 50,000 series, this line with 
cast-iron inclosures embodies quick- 
make and quick-break elements with 
interlock and readily removable base 
elevated from the back of the box to 
facilitate wiring. Box is said to he 
dust-tight and weatherproof. Avail 
able in 30- and 60-amp. types, 2 and 3 





pole, 3 and 4-wire, fusible and un 
fused, for both high and low voltage. 
Square D Co., 6060 Rivard St., De- 
troit, Mich. 


G.E. Plunger-Type Relays 


Instantaneous and time-delay plung 
er-type relays, for protection against 
overcurrent and undervoltage and tol 
use as auxiliary relays, depend upon 
the action of a magnet coil in attract 
ing or releasing a plunger at | le 
termined values of voltage or current 
\djustments and convertible features 
combined with single-pole design. pet 
mit changing the overcurrent ay 
from time delay on contact opening to 


stem holds enough mercury so that a 
20 deg. C. overshoot in temperature 
does not affect the setting. Designed 
for use with sensitive relays requiring 
no more than 10 milliamperes operat- 
ing current. Can be adjusted for any 
temperature from minus 30 deg. to 
300 deg. C. American Instrument Co., 
774 Girard St., N. W., Washington, 
D. C. 


Bruning Erasing Machine 





Designed to be held in the fingers 
like a pencil which enables operator to 
maintain accurate finger control when 
erasing pen or pencil lines from trac- 
ings or drawings. Machine is operated 
by a self-contained electric motor op- 
erating on either a.c. or d.c., 110 volts. 
Supplied with an assortment of pen and 
pencil erasers. Charles Bruning Co., 
Inc., 102 Reade St., New York, N. Y. 


Thermopane Insulated Glass 


Made for use as windows to reduce 
heat transmission and condensation. Is 
a form of double glazing having a 
sealed-in air space containing dehy- 
drated air. Air is sealed in by special 
bonding materials and methods said to 
produce an air-tight, water-tight and 
dust-proof unit. Is built to dimensions 
as required; cannot be cut on the job. 
Furnished with § or }-in. air space as 
standard, and available with 4-in. 
space for special applications. Product 
is made from flat glass of any type 
carrying at least one flat smooth sur- 


face. lor use in wooden frames, or 


Glass Spacer strips 


in lead, zine and steel bars. 
supplied in rectangles, or special 
shapes with straight or curved out- 
lines. Material with 4-in. air space is 


Can be 
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Collector 


s Serrated 
ring, 


armature 


Driven 
hub ^ 


100 r.p.m., to a maximum size of 48 
n., 1,500 watts, 2,660 hp. at 100 
r.p.m. Dings Magnetic Separator Co., 
Milwaukee, Wis. 


Louis Allis Explosion-Proof 
Capacitor Motors 


Designed especially for use in all 
Class I, Group D hazardous locations, 
this line of single-phase capacitor mo- 
tors has the condenser inclosed in the 
motor \ positive-acting switch is 
used to cut out the capacitor at a pre- 
determined speed. Available in a non- 
ventilated type with ratings from 4 to 





l hp., and in a totally-inclosed fan 

oled type from 14 to 3 hp. Can be 
connected externally for either 110 or 
220 volts. The Louis Allis Co., Mil- 
waukee, Wis 


Mercury Thermoregulator 
Consisting of a sealed large-bulb, 
small-stem type mercury thermometer 
having electrical contacts sealed into 
the stem to close an electrical circuit 
when the mercury column contacts 
both electrodes. To set the regulator, 
the bulb is immersed in liquid at the 
temperature to which the regulator is 
to be set, and the surplus mercury is 
spilled off into a sealed-in side reser- 
voir. This sets the temperature of op 
eration within 0.02 deg. C., holding the 
temperature within a range of plus or 


1 
minus 0.01 deg 


C. A recess above the 
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Contact rating 0.75 amp. 115 volts d.c., 
1.5 amp. 110-220 volts a.c. Available 
with operating coils of 0.5 ohm and 
162 milliamperes, up to 31,000 ohms 
and 0.65 milliamperes with eleven in 
termediate capacities. Ward Leonard 
Electric Co., Mount Vernon, N. ¥ 


E.C.& M. Magnetic Starter 


Oil-immersed, across-the-line, com 
bination magnetic starters announced 
in December 1933, p. 476, are 
available for motors up to 30 hp. 220 
volts, 60 hp. 440 volts, and 75 hp. 550 
volts. features described in 
the earlier announcement are embodied 
in these larger sizes. The Electric 
Controller & Mfg. Co., 2700 East 79th 
St., Cleveland, Ohio 


now 


Design 


Foxboro Controller 


Supplied in a case adaptable to either 
flush or surface mountings; connec 
tions may be made at top, bottom or 
back. Working parts are mounted on 


a cast aluminum base with the covet 





removable from the front, leaving in 
terior open for inspection. Adjusting 
dial on the lower face of the controllet 
operates control valve, while indicating 
gage above the knob shows air pres 
sure on the diaphragm of control valve. 


Indicator dial, 2 in. diameter, also 
shows whether valve is opening от 
closing. Available either as a tem 
perature controller or pressure con 
troller to operate a valve-motor. The 


Foxboro Co., Foxboro, Mass. 


17 
11; 


sity of disassembling. Available as a 
pump for pressures up to 1,500 Ib. per 
sq.in. for driving machinery such as 


drills and grinding spindles. Supplied 
in a wide range of sizes. Vickers, Ince., 


Detroit, Mich. 


Square D Motor Starter 


Solenoid type of automatic motor 
starter has a vertical, straight-line ac- 
tion and cannot be accidentally closed 
by vibration. Has no flexible leads 
Double-break contacts are silver. In 
sulating base and 


arc barriers are 





porcelain, which 
nor readilv collect dust. Design incon 
porates thermal overload relays which 
are mounted on the front of the panel 
and are readily interchangeable. Large 
pushbuttons on the cover are 1 in. in 
diameter. 


doe S 


not carbonize 


To provide ample wiring 
cabinet high, 74-in. 
wide including latch, and 51é-in. deep 
including reset button. Designated as 
class 8532 Type F, starter has maxi 
mum polyphase ratings of 5 hp. 220 
volts, 74 hp. 440-550 volts. Also avail 
able with a four-pole contactor for 
two-phase Square D Co., 
[Industrial Controller Div., Milwaukee, 
Wis. ' 


מו-91% >ן space,‏ 


service 


Ward Leonard Sensitive Relay 


Single-pole, double-throw relays de 
for direct current operation, 
especially for photo-electric and elec 
tronic applications using low current 
values. 


signed 


Designed to provide a high 
sensitivity at low induction, good con 
tact torque at pull-up, and a constant 
drop-out that can be adjusted up to 
85 per cent of the pull-up value. These 
features to result from the 
use of a nickel alloy in the magnetic 
circuit. 


аге said 
he relay, assembled on a 
bakelite base 25x24 in., can be mount- 
ed in any position. Knurled heads are 
provided for screws adjusting silver 
contacts and spring tension on the 
armature. Designed for operation on 
appproximately 14 milliwatts; when 
closer adjustment of contacts is per- 
missible operates on half this power. 
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time delay o1 clo 


1 


by a convenient 


ing, or both, 
adjustment \ir in 
take to the bellows can be regulated 

change the time delay in opening 
Bellows is madi 


contact 


or closing contacts 
of rubber which is said to be unat 
fected by high or low temperature 
Device requires no lubrication. Gen 
eral Electric Co., Schenectady, .א‎ \ 


Vickers Balanced Gear Pump 


Designed with inter-connected bal 
ancing chambers so that each gear is 
always in hydraulic balance, thus elim 
thrust loads consequent 
wear on bearings, gears and housings. 
This design is said to result in longer 
lite, higher efficiency and to allow the 


inating 


and 


1 


use of higher operating pressures. 
When used either as pump or motor, 
it cannot bind or lock, and as a motoi 
it can be started under full pressure 
having full torque when stalled. Ro- 
tation is reversible without the neces 











methods 
problems 


of analysis, 
solved 


typical 


design 
by photo-elasticity 
and a discussion of the scope of this 


method. Other published work of 
the Columbia Photoelastic Laboratory 
is listed in a bibliography included in 
the booklet. Copies can be obtained 
from A. G. Solakian, Physics Build- 
ing, Columbia University, New York, 
N. Y. Price 25 cents. 


New Departure Ball Bearings 


Dimensions, load data and list prices 
on their entire line of ball bearings are 
given in the ninth edition of “New 
Departure Ball Bearings,” a 128-page, 


54x8}-in. handbook in heavy paper 
covers. New price lists for double-row 
bearings, several new bearing types 


and added sizes are announced in this 
edition. Two pages preceding the 
data sheets for each of the bearing 
types give their design and load char- 
acteristics, and typical mountings 
This information, pointing out the out- 
standing features of the various types 
of bearings, will be of assistance to the 
designing engineer in selecting the 
type of bearing to best suit his require- 
ments. More than 40 pages comprise 
a section devoted to data on bearing 
selection, tolerances and fits, standard 
locknuts and lockwashers, tables of the 
equivalent bearings of different makes, 
and tables of bearing weights. 


v 


Capacitors—The Ideal Electric and 
Mfg. Co., Mansfield, Ohio. Bulletin 
710, 84x11, 16 pages, “Ideal Capacitors 
for Power Factor Correction,” includes 
a brief explanation of power factor and 
how the capacitor acts to correct low 
power factor. 


Electric Motors—The Emerson Elec- 
tric Mfg. Co., 2018 Washington Ave., 
St. Louis, Mo. Folder, 4 pages, “Im 
proved Split Phase Motors,” includes 
data on design features and perform- 
ance. 


Photo-Elastic Equipment — Central 
Scientific Co., 460 East Ohio St., Chi- 
cago, Ill. Article, “New Uses for 
Light Waves” in the December, 1933. 
number of their house organ, Cenco 
News Chats, includes a price list of the 
parts necessary for a simple polari 
scope, and briefly describes methods 
of photo-elastic analysis. 


Relays—Struthers Dunn, Inc., Phil 
adelphia, Pa. Catalog B, 24 pages, 
83х11, “Dunco Electrical Control 


Equipment,” gives catalog information 
on various types of special and general 
purpose relays, along with wiring dia- 
grams, ratings, applications, and coil 
and contact data. 


Screws and Nails — Parker-Kalon 
Corp., 200 Varick St., New York, 
N. Ж, Catalog, 81х11, 36 pages, 
“Parker-Kalon Products.” In this re- 
vised edition, is shown applications and 
advantages of self-tapping metal 
screws, capscrews, drive screws, screw 
nails, wing nuts and thumb screws 
Stock sizes and methods of application 
also included. 


NEW BOOKS and PUBLICATIONS 





to patents are clearly explained, as well 
as patent procedure and pit-falls. This 
book should be found valuable to the 
designing engineer. 


A.S.T.M. Tentative Standards 


1,136 pages, 6x9 in. Paper covers. 
Published by the American Society for 
Testing Materials, 260 S. Broad St., 
Philadelphia, Pa. Price $7. 

All tentative specifications, methods 
of test and definitions of terms issued 
by the A.S.T.M. covering engineering 
materials are included in this 1933 pub- 
lication. Of the 223 tentative standards 
included, 47 are published for the first 
time, and 41 were revised in 1933. New 
tentative standards cover mild steel 
plates, alloy-steel and carbon-steel cast- 
ings, elliptical springs, while standards 
for aluminum, aluminum alloys, zinc 
base die-castings, insulated wire and 
cable are among those revised. In- 
cluded is a subject index and two tables 
of contents to facilitate the use of the 
book. 


Symposium on Cast Iron 


164 pages, 6x9 in. Paper covers. 
Published by the American Society for 
Testing Materials, 260 S. Broad St., 
Philadelphia, Pa. Price $1. 

Concise data on the composition, 
metallurgy, properties and applications 
of many grades of cast iron are given 
in this publication, sponsored jointly by 
the American Foundrymen’s Associa- 
tion and the American Society for Test- 
ing Materials. In the section on metal- 
lurgy the effects of the various elements 
in cast iron, its structure and the influ- 
ence of mass and thermal history are 
given briefly. Of special interest to the 
designing engineer is the 80-page chap- 
ter on properties, including data from 
many sources on gray and white cast 
irons. Physical constants and mechani- 
cal properties are given, as well as data 
on creep, damping capacity, effects of 
elevated temperatures, machinability 
and wear, and heat re- 
sistance. 

Other sections are devoted to speci- 
fications, heat-treatment, foundry prac 
tice and welding. 
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Stress Analysis by Photo-Elasticity 

Including five articles that appeared 
recently in Product Engineering, this 
12-page reprint describes polariscopes, 
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Industrial Radiography 
Ancel St. John and Herbert R. Isen- 


burger. 232 pages, 6x9 in. Red cioth- 
board covers. Published by John Wiley 
& Sons, Inc., 440 Fourth Ave., New 
York, N. Y. Price $3.50. 

Two recognized experts in industrial 
applications of X-rays discuss practical 
uses of radiography in a concise man- 
ner, without the usual scientific and 
theoretical atmosphere. 

Seven introductory chapters take up 
the development of X-ray equipment 
and the properties of X-rays, describ- 
ing industrial uses for X-ray apparatus 
with emphasis on the economic possi- 
Detailed instructions follow 
on steps in making radiographs and 
interpreting them, with special treat- 
nent regarding large castings and 
torgings, and welded vessels. Tables, 
charts and a bibliography ot 426 ref- 
erences, followed by an index, make 
up the last section of the text. 

To the designer whose ability is 
cramped by failure ot foundry or weld- 
ing shop to produce sound products, 
this test indicates the possibility of us- 
ing X-ray to improve shop processes 
and enlarge the field of the designer. 

Complete cost data is given for sev- 
eral different types of radiography 
equipment, including space require- 
ments, floor plans and auxiliaries such 
as photographic apparatus and safety 
equipment. 


bilities. 


Inventions, Patents and Trademarks 


Milton ll'right. 310 pages, 54x8 in. 
Red clothboard covers. Published by 
Мс! гам Hill Book Co., Inc., 330 
West 42d St., New York, N. Y. Price 
$2.50. 

In this second edition, a revision of 
“Inventions and Patents,” the text has 
been brought up-to-date with recent 
laws and regulations and new chapters 
aided on design patents, trademarks, 
prints and labels, copyrights, and dam- 
ages and accounting. The reviewer be 
lieves that this book will appeal to engi- 
neers because of the understandable 
style in use throughout in discussing 
\lso, the author’s prac- 
, especially in later chap- 
ters on patent promotion will appeal 
to engineers. 

\5 іп the first edition, the text is 
concluded with a question and answer 
section and a series of model contract 
forms. In addition, the new volume has 
a set of rules on drawing up a royalty 
Employee relations in regard 


legal matters. 
tical attitud 


contract 
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